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Description 
TECHNICAL FIELD 

The present Invention relates to a novel imidazole derivative and a medicinal composition comprising it as an active 
ingredient. 

BACKGROUND OF THE INVENTION 

AIDS (acquired immune deficiency syndrome) is a serious social problem spread over the world as a rtfmtory 
viraldiseaS^^ 

« n*Lc derivatives such as azidodeoxythymidine (AZT), dkleoxyinosine (DDI), drfeoxycyt-d-ne 
SSc") Si^WeSj^idine (D4T), and SMhiacytidine (3TC) have been developed as major target and put to 
Xi^ 

ntw oroblems and therefore, the development of new therapeutic drugs has been eagerly awaited. 

nTeTymph node. Therefore, development of an improved anti-HIV drug s an '^rtantsoc,d 

Meanlile. explorations into various imidazole derivatives have been umlertaken wrth the v.ew of ut.hz.ng them as 

fumi a SymeTmaterials. These imidazole derivatives are substituted by hydrogen, cyano carbamoyl, thocar- 
or a Sup oHhe formula COOR* (those represented by substrtuent Y in me publication) ,n the 4- and/or 5- 

^Snese Kokai Hei-5-252270 describes imidazole derivatives having anti-HIV activity. In the disclosed imidazole 
derSn^SS the substituent in the l^osrtion of the imidazole ring is limited to groups of theformula -(CH 2 )n-0. 
R3 having an ether linkage. 

SUMMARY OF THE INVENTION 

,n view of the above state of the art. the present invention has for its ^^^^^2^^' 
ity to sSically inhibit proliferation of the causative virus HIV in the lymph node and yet a low *°»c potential 

Selrs of the present invention discovered that a series of imkiazole denvatives havmg here.n-def rod ^ub- 
stitue^t g'u^niet the above object and completed the present invention. Thus •» >^ I en T " 

directed to any of such imidazole derivatives and medicinal compositions compnsmg them as active .ngred.ent. 

DETAILED DISCLOSURE OF THE INVENTION 
The present invention is now described in detail. 

The imidazole derivatives of the present invention have the following formula (I). 
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/ ^ ■ D 1 rflnraeante hwrimnen an alkvl aroup of 1 to 20 carton atoms, an alkenyi group of 2 to 7 carbon atoms, a 
SiT^^al^^ group of 1 to 6 ebon atom^an oxoaiky, group , of 1 to 6 >ca, 
^^^S aroup of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group, a substrtuted or 
S«7« a substituted or unsubstituted carbamoy.oxya.ky.. carbamoyia.Ky.oxya.ky1. or acy- 
loxyalkyl group, or a branched hydroxyalkyl group; 

R2 reoresents an aJkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, ^roxyiminomethyl. 

ISZZZSSi ora %Z of the formula -(CH^n-R' (where R< represents halogen, an alkoxy 

%£Z^Sh group, an aryloxycarbonyloxy group, an altoxycarbonyloxy group, carboy asuteWutedor 

r s ^b^ed caLmoyl group a substituted or unsubstituted hydroxyalkyloxy group, a substrtuted or unsutet- 

Med^?o^7a subStuted or unsubstrtuted carbamoyloxy or thiocarbamoyloxy group, a substrtuted or 

unsubstituted amino group, or azido; n represents an integer of 1 to 3); 

R3 represents a substituted or unsubstituted alky, group of 1 to 6 carbon atoms; 

X arSV independently represent hydrogen, an alkyt group of 1 to 3 carbon atoms, halogen, or nrtro. 

Z represents S. SO, S0 2 or CHz). 

in tt, e above formula the alky, group of 1 to 20 carbon atoms for R 1 means a straight-chain or branched I alkyl group. 
J^X^^Zo^, n-but* i-butyl. tert-butyl, n-penty, ^^tS' I 
nonyl. n-decyl. n-undecyl. n-dodecyl. n-tridecyl. n-tetradecyl. n-pentadecyl. n-hexadecyl, n-heptadecyl. n-octadecyl. 

"^ke^^up^toitbon atomsfor R 1 is not particularly restricted but includes vinyl, altyl. propenyl. bute- 

1- JtSSSSSSSS^i or 3<ydopropy.prop^. 1, 2, 3, or 

. lii o 9 a.\ or e^vclooroDvlhexy. 1- 2-, 3-. 4-. 5-. 6-. or 7-cyclopropylheptyl. 1 -. 2-. 3-. 4-. 5-. 6-. 7-, or 
ft^LinH^ cydobutylmethyl. 1- or 2-cyclobuty.ethy.. 1-. 2-. or 

S l72-!^ V or S^oheptyipentyl. cydoheptylmethyl. 1 - or 2-cydoocty.ethyl 1- 2, or 3-cyc.oocty.propyl. 1-. 2- 
3- or 4-cvclooctvfoutyl 1 - or 2-cydooctylethyl. 1-. 2-. or 3-cyclononylpropyl. and the like. 

• 3 ' £35JS£ of 1 to e'caSoTatoms for R* is not par.cu.any reacted W < mdudes chloromethy.. 1- or 2- 
chtoroethyl. 1, 2-. or 3-ch.oropropyl. 1, 2-. 3-. or 4-ch.orobutyl. 1-. 2- 3- 4-. °; 5 -* ,0 ^^ l - *J * ' J.' £ £ 
chlorohexvl bromomethyl. 1- or 2-bromoethyl. 1-. 2-. or 3-bromopropyl. 1, 2-. 3-. or 4-brOTObutyi. i . z . ^ . ^. or o 
bromopSyl 1 ^ 3-. 4- 5-. or 6-bromohexyl. f luoromethyl. 1- or 2-fluoroethy). 1-. 2, or WluoropropyU-. 2-. 3-. or 4- 
bromopemyi. i ^.a. • ' , 2 . 3 4 5. or 6-fluorohexyl. todometnyl. 1-or2-iodoethyl. 1-.2-.or3- 

SSSS' 2- £ t'-SSSSttUV 0 ; ^ 1- * 3- 4-. 5, or 6-iodohexyl. drt.uorome.hy.. 1* 

^S^n!^ lor R 1 means an aralky. group of 7 to 12 carbon atoms, such as phenylmeth* 1- or 
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2-phenylethyl, 1-. 2-. or 3-phenylpropyl. 1-, 2-, 3-, or 4-phenylbutyl, 1-, 2-. 3-. 4-, or 5-phenylperrtyl. 1-. 2-. 3-. 4-. 5-, or 
6-phenylhexyl. 1-. 2-. 3-. 4-. 5-, 6-, or 7-phenylheptyl. naphthylmethyt, 1- or 2-naphthylethyl. and the like. 

The aroylalkyl group of 8 to 13 carbon atoms for R 1 is not particularly restricted but includes benzoylmethyt. 1- or 
2-benzoylethyl, 1-. 2-. or 3-benzoylpropyl. 1-. 2-. 3-, or 4-benzoylbutyl, 1-. 2-. 3-, 4-. or 5-benzoylpentyl, 1-. 2-, 3-. 4-, 5- 
5 or 6-benzoylhexyl, 1 -. 2-. 3-. 4-. 5-. 6-. or 7-benzoylheptyl. and the like. 

The heteroarylalkyt group mentioned for R 1 is not particularly restricted but includes 2-pyridylmethyl. 3-pyndylme- 
thyl. 4-pyridylmethyl. 1-or2-(2-pyridyl)ethyl, 1-or2-(3-pyridyl)ethyl. 1-or2-(4-pyridyt)ethyl, 1-, 2-. or 3-(2 i 3yr 1 dyl)propyl, 
2-ttiienvlmethvl. 3-thienvlmethyl. 4-thienylmethyt, 2-quinolylmethyl, 3-quinolylmethyl, 4-quinolylmethyl, and the like. 

The caibamoyloxyalkyl group mentioned for R 1 is not particularly restricted but includes carDamoyioxymeinyi. .- w 
w 2-carbamoyloxyethyt. 1-. 2-. or3-caibamoyloxypropyl. 1-, 2-, 3-, or4-carbamoyloxybutyl. and the like. 

The carbamoylalkyloxyalkyl group mentioned for R 1 is not particularly restricted but includes carbamoylmethyl- 
oxymethyl, 1-or2-carbamoylmethyloxyethyl,andthelike. 

The acyloxyalkyl group mentioned for R 1 is not particularly restricted but includes acetyloxymethyl. propiony- 

loxymethyl, and the like. . _ , , _ 

The hydroxyalkyl group mentioned for R 1 is not particularly restricted but includes 2-hydroxy-1 -propyl. 2-hydroxy-2- 

propyl, 2-hydroxy-3-propyl, and the like. , ^ JJ . , 

The substituent that may be present on said substituted or unsubstituted aralkyl. substituted or unsubstrtuted het- 
eroarylalkyl or substituted or unsubstituted caibamoyloxyalkyl. cafcamoylalkyloxyalkyl. or acyloxyalkyl. all mentioned 
above for is not particularly restricted but includes alkyl (e.g. methyl, ethyl), alkenyl (e.g. allyl). cycloalkyl (e.g. cyclo- 
propyl) haloalkyl(e.g. fluoromethyl). oxoalkyl (e.g. acetylmethyl). aralkyl (e.g. benzyl), aroylalkyl (e.g. benzoylmethyl). 
hydroxy, substituted a unsubstituted amino (e.g N-methylamino. N.N-dimethylamino, N-acetylamino, diaminomethyle- 
neaminomethyl, ureidomethyl, methanesulfonamidomethyl). 

In the above formula, the alkyl group of 1 to 6 carbon atoms for R 2 is a straight or branched alkyl group, thus includ- 
ing the alkyl groups of 1 to 6 carbon atoms mentioned for R 1 . The acyl group of 1 to 6 carbon atoms for R and R is 
25 not particularly restricted but includes formyl. acetyl, propionyl. butyryl. valeryl. and the like 

The alkoxy group mentioned for R 4 is not particularly restricted but may for example be methoxy. ethoxy, propoxy. 
or butoxy 

The aryloxycarbonyloxy group mentioned for R 4 is not particularly restricted, either, thus including phenyloxycarb- 
onyloxy as an example. 

30 The alkoxycarbonyloxy group mentioned for R 4 is not particularly restricted, including ethoxycarbonyloxy as an 

^'TSe hydroxyalkyloxy group for R 4 is not particularly restricted but includes hydroxymethyloxy, hydroxyethyloxy, and 

S ° °The substituent that may be present on said substituted or unsubstituted carbamoyl, substituted or unsubstituted 
35 hydroxyalkyloxy, substituted or unsubstituted benzyloxy, substituted or unsubstituted carbamoyloxy or thiocarbamoy- 
loxy, or substituted or unsubstituted amino group for R 4 is not particularly restricted but includes alkyl. alkenyl 
cycloalkylalkyl. haloalkyl, oxoalkyl, acyl, carbamoyl, and substituted or unsubstrtuted amino (e.g. N-methylamino, N,N- 
dimethylamino, N-acetylamino, diaminomethyleneaminomethyl, ureidomethyl, methanesulfonamidomethyl). 

The alkyl group of 1 to 6 carbon atoms for R 3 in the above formula is a straight or branched alkyl group and includes 
AO the same alkyl groups of 1 to 6 carbon atoms as mentioned for R 1 . Preferred is isopropyl. The substituent for such alkyl 
group is not particularly restricted but includes hydroxy, alkoxy, acyloxy, alkenyl, cycloalkyl, halogen, oxoalkyl, aralkyl, 
aroylalkyl, cyano. carboxy. alkoxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl), and the like. 

In the above formula, the alkyl group of 1 to 3 carbon atoms for X is not particularly restricted but may for example 
be methyl, ethyl, or propyl. The halogen for X is not particularly restricted but includes chlorine, bromine, fluorine, and 
45 iodine. Preferred is chlorine. . JL 

The alkyl group of 1 to 3 carbon atoms for Y in the above formula is not particularly restricted but may for example 
be methyl, ethyl, or propyl. The halogen for Y is not particularly restricted but includes chlorine, bromine, fluorine, and 
iodine. Preferred is chlorine. 

"The following is a list of preferred species of the compounds according to the present invention. 

so 

(A-1) 2-Carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyM H-imidazole 
(A-2) 2-[5-(3,5-Dichlorophenyl^ 

(A-3) 2-Carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole 
(A-4) [5-(3,5-Dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol 
55 (A-5) [1 -(2-Hydrcxypropyl)-5-(3.5^^ H-imidazol-2-yl]methanol 
(A-6) [5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitri1e 
(A-7) [5-(3.5-Dichlorophe 

(A-8) [5-(3,5-Dichlorophenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol 
(A-9) 2-[5-(3 l 5-Dichlorophenylthio)-4-isopropyl-1-ethyl-1 H-imidazol-2-yl]ethanol 
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(A-10) 2-[2-(Carbamoyloxy)ethyl]-5-(3,5-dichlorophenylthio-1 -ethyl-4-isopropyl-1 H-imidazole 

(A-1 1) t5-(3,5-Dichlorophenylthio)-4-isopropy1-1-(2(1H)-pyridon-5-yl)ir l ethy1-1 ^^ol-2-yl]mefrjanol 

(A-12) 2-Cart>ar*>y^ 

Inadditionto Ihe above species, the compound of the present Mention includes the following species, for instance. 
(1)2-CarbaiTOy1oxymethyl-5-isopropyM^ 

2 2-(5-(3^hlorophenylthio)^-is<propyf-HpyridJnwt-ylmethyl))-1 H-imidazolecarbaldehyde ox>me 

(3) 2-(4-(3,5-Drfluaophenylthio)-5-isc^^ 

(4) Methyl 3-{5-(3.5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 
{S> 2-(5^(3-Nitrophenytthio)^^ 

6 2- 5- 3^hlorophenylthio)-4-isopropyM -(pyridin-3-ylmethyl))-1 H-.midazolecarbaJdehyde hydrazone 

m2-(2-Carbamoyloxyett n yO^-isopropyl-5^henytthio-1-(p^ 

8 2-(2-Carbamoyloxyethyl)-5-(3.5Klimethy1pher^io)^-isopropyl-1-met^ 

(9) 2-(2-CarbamoyloxyethyO-5-(3.5^ifluorophenylthio)-4w 

(10) 2-(2-Carbamoyloxyethoxy)methyl-1 -ethyl-4-isopropyl-5-phenytthio-1 H-inndazole 

11 2-(2-Carbamoyloxyethyl)-^ „, . 1H JmM „ nlp 

(13) 2 -(2-Carbamoyloxyethoxy)methyi-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyt-1 H-.midazole 

(14) 1 5-Dibenzyl^HScpropyl-1H-imida20l-2-ylmethanol 

(1 5) 2-Arrtnomethyl-5-(3-^orophenylthio)-4-isopropyl-1 -methyl-1 H-irrudazole 
f16)2-Azidometiwl^-(3.5<rifluoropher^io)-1-etriy1-5HSoprop^ , 

(17) 4-lsopropy1-2-N-mett^^ 

(18) 5-(3,5-Dimetriytohenytthio)-4-isopro^^ 

19) 2-(2-Carbamcvloxyethyl)^-isopropyl-5i)henyHhio-1-(pyridin^^ 
20 2-2-(Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropy1-1 -(pyridin-4-ylmethyf)-1 H-im.dazole 
(21 3-(5-(3.5-DicWoropher^io)^-isoprc)pyl-1-(pyridin-2-ylmeth^ 
22 4-lsoUpyl-2-N-meth^^^ 

(23)4-lsopropy1-1-methyl-5-(3-fluo^ nrnnannnB 

24 i-(M3.5^ichlorophenytthio)-2-e 

25 2-Carbamoyloxymethyl-5^3,5Klifluorophenylthio)-1-fluorornetr V ^ 
(26)2-Carbamoyloxymethyl-4HSopropyl-5-phenylthio-1-(pyTidin-2-y^ 

27^ 5^>DffluoropheriyHhto)^^ 
(28 MeW3K5H3.(*loropher^ 

29)2-(5T3.5-Di^oropheny1thio)^isopropyl-1-(pyridin-3.ylme^ 

(30) 5-(3 5-Difluorophenytthio)^-iscprq)y1-1-methyl-1HHmidazol-2-ylmetharK)l 

(31) 3-(1 -Allyl-5-(3.5<iichlorophenytthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(32) 1-Berttyl-5-(3.Wichlorophenylthio^ .. 1U . .„„„,. 
S 2-(2-Carbamoyloxyethoxy)methy1-5-(3.5Hlifluorophenylthio)^ 

34) 5-(3.5-DichlorophenyHhio)-4-isopropyl-1 -(pyridin-2-ylmethy0-1 H-imidazol-2-ylmethanol 
35 t^rbamoyLy^^ 

36) 2-Aminomethyl-4-isc)propyl-5-(3^ 

37) 1-Benzyl-2-(3-<»rbamoylox^^ 

38 5-(3 5-Difluorophenytthio)-2^imethylaminometliyl-4-isopropyl-1 -(pyrid.n-2-ylmethyl)-1 H-.midazole 

39 5-(3VDichlorc)phenytthio)-2-(2<arbajnoy1oxyethyl)-4-isopropyi-1 -n-propyl-1 H-imidazole 

(40) 2-2KAcetoxyethyQ-5K3,5<rifluorcpheny^ 
41)2-(2-CarbamoyloxyethyO-5-(3.5^metr^pher«ylthio)-1-hexyl-4-fe^ 

(42) 5-(3,S-Difluorophenyl1hioM-isopropyM^^ 

ISjtcartemoylo^m^ 

(44) 2-(2-AminoethyO-1-^yl-4-'SOpropyl-5-phenylthio-lH-imidazol 

(45) 1-Ally1-2K3-carbarnoy1oxypropyO^^ 

(46) 2-(1-Allyl-5-(3,5<iifluorophenytthio)^-isopropy1-1H-imidazol-2-yl)ethanol 
47^2-(5M3^hloropheny)fhio)^-isoprcpyl-1Kpyridin-2.ylmethyl)OH-imW 

48 a- ^^^2<)arbamoy1oxy 1 Tiettiy1-5-(3 > 5Klifluorophenylthto)^HScpropy1-1 H-imidazol-1 -yt)acetophenone 
49)3-(H4-Amincbenzy1)-5K3,5<^^^ 

50 2-CarbamoyloxymethyM«ydopr^ 
(51)2-Azictomethyl^-(3^lorcphenytthio)-5-isopropyl-1-(pyridin^ 

(5» N-(5-(3.5-DkWofopher^ 

53) 2-(2^arbamoy1oxyethy1)-5-(3.5^.fto^ H-imidazole 
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(54) a-(2-(2-Hydroxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyM H-imidazol-1 -yl)acetophenone 

(55) 1 -Allyl-2-(3-carbamoylaxypropyO-5-(3,5-dim H-imidazole 

(56) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl))-1 H-imidazdecarbaldehyde 

(57) 5-(3,5-Dichlorophenylthio)^-isopropyI-2-N-methylcarbamoyloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imldazole 

(58) 2-Azidomethyl-4-isopropyl-5-pher»y!thio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(59) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-y!methyl)-1 H-imidazol-2-ylmethcxy)ethanol 

(60) 2-Acethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(61) 2-(5-(3.5-Dichlorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(62) 1 -Ethyl-5-isopropyl-4-(3-tluorophenym 

(63) 4-lsopropyl-2-N-me%lthiocarbamoyloxymethyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(64) a-(5-(3,5-Dtfluorophen^ 

(65) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl-1 H-imidazol-2-ylmethanol 

(66) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(67) 2-(5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -(quino1in-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(68) 2-Carbamoyloxymethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-y1methyl)-1 H-imidazole 

(69) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylme 

(70) 2-Acety1aminomethyl-5-(3.5-dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(71) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl))-1H-im^^ 

(72) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(73) 2-Carbamoyloxymethyl-5-(3 l 5-dif luorophenylthio)-1 -ethyi-4-isopropyl-1 H-imidazole 

(74) 2-(1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazol-2-yl)ethanol 

(75) 5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(76) 4-lsopropyl-1-methyl-5-phenylthio-1H-imidazol-2-yl acetate 

(77) 1 -Berizy1-2-airtfcrTK>ylGxyme^ H-imidazole 

(78) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(79) 1 -Benzyl-2-(2-carbamcylaxyetty^ 

(80) 2- Acetylaminomethyl-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(81 ) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ytmethyl)-1 H-imidazolecalbaldehyde hydrazone 

(82) 4-lsopropyl-l-methyl-5-phenylthio-1H-imidazol-2-ylmethyl acetate 

(83) 2-Aminomethyl-4-(3.5<lifluorophenylthio)-5-isopropyl-1 -methyi-1 H-imidazole 

(84) 2-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl)-1 H-imidazolecalbakJehyde 

(85) 4-lsopropyl-5-(3-fIuorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(86) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-yl methyl) -1 H-imidazol-2-ylmethoxy)ethanol 

(87) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(88) 2-(5-(3.5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(89) 5-(3.5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(90) 2-Carbamoyloxymethyl-4-(3,5-dif luorophenylthio)-1 -ethy1-5-isopropyl-1 H-imidazole 

(91) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-phenytthio-1 H-imidazole 

(92) 5-(3-Nitrc^henylthio)-4-isopropyl-2-methanesulfonamidomethy1-1 -methyl-1 H-imidazole 

(93) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(94) a-(2-(2-Hydroxyethyl)-5-(3,5Kiif luorophenytthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(95) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(96) 2-CarbamoylQxymethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(97) 2-(3-Carbamcyloxypropyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(98) 2-(4-(3-NitrophenyKhio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(99) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethy1)-1 H-imidazole 

(100) 2-(1 -Ethyl-4-isopropyI-5-(3-fluorophenylthio))-1 H-imidazolecarbaldehyde hydrazone 

(101) 2-Dimetylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 02) 5-(3.5-Dichlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(103) 1,4-Dibenzy1-5-isopropyl-1H-imidazol-2-ylmethanol 

(104) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1 05) 2-Carbamoyloxymethyl-4-(3.5-dif luorophenylthio)-5-isopropyi-1 -methyt-1 H-imidazole 

(106) 5-(3.5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

( 1 07) 2-2-(Acetoxyethyl)-4-isopropyl-5-phenylthio- 1 -(pyridin-4-y Imethyl)- 1 H-imidazole 

(108) 2-(5-(3.5-Dichloropheny1thio)-4-isopropyl-1 -methyl)-1H-imidazolecarbaldehyde hydrazone 

(1 09) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylto H-imidazole 

(1 1 0) 2-Carbamoylaxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 1 1 ) 2-(2-Ckrtemcyloxyethy1)-5^ 

(1 1 2) 1 -(2-(2-Hydroxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 
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(113) 5-(3>Dich^ 

(114) 2-(5-(3.5-DH^ 
115 2-2-Cart^^ 

(120) 1 -n-Butyl-S(3.5-dinuofophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

25)1(1^^ 
(126 M^S-Dichloroph^^ 

129 2- s<3.5^melhy!ph^ 

mo 2-Aminomethyl-4-(3.5<fi<*lo^ 1U ;miH a.nip 

M34 2- 3^rbamo^oxypropyl)-5-(3.5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-.m.dazole 

S3 aceta,e 

)i qt\ * nif luoroDhenvlthio^4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

X hJ£™w£<^^ hydrazone 

140 sWoichtoropher^ 

46 3- 5- 3 5-Dichlorophenylthio)-4-isopropyl-1 -<2-phenylethyl)-1 H-.mKlazol-2-yl)propanol 
}i^U.f2Wrioe*vl)-5-(3Krfitorophenynhio)-1-ethyl-4-isopropyl-1H-imidazole 

1531 N-n-EthvM-isopropy1-5^hei^ lmiHa ,ni 0 

Slls-Dichlor^he^ 

J« nifiu O r^henvlthioH-isopropyl-1-(2-phenylethy0-lH-imriazol-2.ylmethand 

(158) 2-AzidomettTy1-4-{3-nitroph6nylthio)-1 -ethyl-5-isopropyl-1 H-midazol 
L a c /o «.nifiuoroDhenvlthioM-isoprop^ 

(161) 2<*rbamoy1axymethy1-1-^^ 
162 2-(W2-Amino^^ 

/i^a( 9 ^.DimethvlDhenvlthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 
el 2^eWlamirK>meL-5^ . ^ , 

S 5 ST-Dichlorophe^ 

s^oTI-^ 
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(171) N-(4-lsoprcpyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmetriyl)acetamidine 

(1 72) 1 -(3-Aminobenzyf)-2-(2-carbamoyloxyethy[)-5-(3,5-dif luorophenylthio)-4-isopropyM H-imidazole 

(173) 5-(3,5-Dlfluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(1 74) 1 -(2-Aminobenzyl)-5-(3 P 5<lif luorophenyfthio)-4-isopropyl-1 H-imidazd-2-ylmethanol 

(1 75) 2-(2-CarbamoyioxyethyO-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(176) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(177) 2-{3-Carbamoyloxypropyl)-1^ 

(178) 2-(2-taifcamoyloxyeth^ 

(179) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyr'din-2-ylmethyl)-i H-imidazolecarbaldehyde hydrazone 

(180) 2-Acetylaminomethyl-5-(3-chlorophen^ 

(181) 2-Carbamoylc*ymethyl-4-isopro^^ 

(182) 2-(5-{3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(183) N-(4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-4-ylmethyl)acetamidine 

(184) 2-(2-Aminoethyl)-4-isopro^ 

(185) 2-Carbamoyloxymethyl-5-(3,5<iif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 86) N-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyt)-1 H-imidazol-4-ylmethyl)acetamidine 

(187) 5-(3,5-DimethylphenylthioH 

(1 88) 2-2-(Acetoxyethyl)-5-(3,5-dif luorophenyKhio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 89) 4-(3,5-Dimethylphenylthio)-5-isopropyl-1 -methyl-1 H-imidazd-2-yl methanol 

(190) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(191) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(1 92) 2-(2-Carbamoyloxyethyl)-5-(3K:hlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 93) 2-Carbamoyloxymethyl-5-(3,5<Jif luorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(194) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(195) 2-(5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 96) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 97) 1 -(2-(2-Hydroxyethyl)-5-(3 l 5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)-2-propanone 

(1 98) 5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(199) 1-Allyl-2-caroamoylGxymethy^ 

(200) 5-(3.5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -methyl-1 H-imidazole 

(201 ) 2-Carbamoyloxymethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(202) 3-(1 -Cyclopropylmethyl-5-(3,5<lif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yI)propanol 

(203) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-yimethyl)-2-ureidomethyl-1 H-imidazole 

(204) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(205) 2-Carbamoyloxymethyl-5-(3,5-drf luorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(206) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole 

(207) 2-(2-AzkJoethyl)-5-(3.5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(208) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(209) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(21 0) 3-(5-(3.5-Dichlorophenylthio)-4-isopropyl- 1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-yI)propanol 

(21 1) 2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(212) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-3-ylmethyl)-l H-imidazol-2-ylmethoxy)ethyl acetate 

(213) 2-Diaminomethyleneaminomethyl-5-^ 

(21 4) 5-(3-Chlorophenylthio)- 1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(21 5) 3-(1 ,4-Diisopropyl-5-(3,5-difluorophenylthio)-1 H-imidazol-2-yl)propanol 

(216) 2-(2-Aminc*thyl)-5-(3-chlorophen^ 

(21 7) 1 -(3-Aminobenzyl)-5-(3,5-dHIuorophenylthio)-4-isopropyl-1 H-imidazd-2-yl methanol 

(218) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)ethanol 

(21 9) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethy!))-1 H-imidazolecarbaldehyde 

(220) 3-(1 -(2-Aminobenzyl)-5-(3 t 5<lifluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(221 ) 2-(2-Carbamoyloxyethoxy)methy^^^ -methyl-1 H-imidazole 

(222) ^AIIyl-5-(3,5-difluorophenylthio)-4-isopropyl-1H-imidazol-2-ylmethanol 

(223) 2-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(224) 2-(3-Carbamcyloxypropyl)-5-(3,5-dtfluorophenylthio)-4-isopro^ -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazole 

(225) 5-(3,5-Dichlorophenyimio)-2-(3-carbamoyloxypropyl)-1-hexyl-4-isopro^ H-imidazole 

(226) 2-2-(Acetoxyethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(227) 2-(5-(3,5-Dichlorophenyltriio)-1 -ethyl-4-isopropyI)-1 H-imidazolecarbaldehyde 

(228) 5-(3,5-Dichlorophenylthio)-1-ethyl-4-isoprq3yl-1H-imidazol-2-yl acetate 

(229) 2-Acetylaminomethyl-5-(3,5-dichlorophenyfthio)-4-isopropyl-1 -methyl-1 H-imidazole 
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(230) 2-2-(AcetaxyethylM^ .„ , 

231 2-Ca*amoylax^^ 

232 2 -(2-Azidoe%0^-isopropyl-5^hen^^ 

234U(3-Nifrcph^^^ 

235 2-Aminomethyl%-isopropyl-5i ) henylthio-1-( P yridin^ylm e thyl)-1 imidazole 

238 4K3.5-Dichlorophenylthio)-5-isopropyl-1-methyl-1H-imicteol-2 

239 sWotahlorophenyl^ 

241 2- S^^DifluorophervrniioJ-l-ethyW^opropyO-IHnmriazol^aWehyde hydrazone 

242 4- siropyl-2-N-methylcartamoyl^^ n < u . Ma _ 

244 5-(3 5-DicMoropheny^ 

24W.5-Dime1hy1pheny»hio)-14l^ 

246 2-A^inom e thy1-5-(3-chlorophenylthio)^-isopropy1-1-^ 

247)2^1-Ethy1-4-isoprcpy1-5-(3-fl^^ 

253 2 ^3.5-Dimethy1phenylthio)-1-elhyM-isopropyl-1H-imidazol-2^ethan 

r5-bichlorophenyl*io)-1-ethyl^-isopropy1-2-N-me 
255 m(tlscp^ .„ „, 

(257)2-Aminomethy1-5-iscpropyl-1-me^^ 
258)2^a*amoylQxymethy1-4-(3^lorophenyl1hio)-5HSopropyl^ 
f259U-lsoDroDyl-1-methyl-5K3-fluoropheny«hio)-1H-imidazol-2-yl acetate 

261 2^2-Carbamoyloxye1hy1)-4-isopropyl-5iDheny1thio-1- pyridin-2irtmethy1)-1H- l m.dazole 

263 *UwwW-N-mrt^ 

2Rd 2 rI?3^loroohenytthio)-5HSop^^^ 

SS SSS SsTwS^enyK-isopropyl-l -(pyridin-2-ylmethyD-l H-imidazol.2-yl)prop,onate 
26^2KH2^Caibanioyto^ 

268) ^(S^lorophenyl^-l-ethyl-S-isopropyl-IH-imidazol^-ylmetl^ acetate 

269 5- 3,5-D« : ^henylthio)-2Klimett 1 y1amir^ethyl^HScpropy1-1 -^yndin-2-ylmethyt)-1 H-imrfazole 

270 2.Aminomethy1-4-isopropyt-5-phenyHhio-1-(pyrkJin-2-y1methy^ 
27 

1272 2- 5^3 5-DicwTrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

274 N -(1-Ethyl^MScpropyl-5-(3-fluoiopheny1thio)-1H-imida2oM-y1meth^ 
275) wSKS^hlorophenytthioVI-ethyl^-isopropyl^H-imidazolecar^deJvde 

27fi 1 rs-Dichlo^enylthioH-i^^ 
P)2^moylQx^ 

279 5-(3-Nitrophenytthio)-1-ethy1-4-isopropyl-2-N-methylthic^ 
SintAmino^^ 

284) 5-(3 5-Dichlorophenylthio)^ 

285) i-n-Butyl-5-(3.5<iHluoropheny^ 

(287)2-(2^rbamoyloxyethyl)-4-i8opropy10-methy1-5-(3-flu^ 
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(288) 2-(5-(3-Nitrophenytthio)-4-isopropyl-1 -(pyridin-2-y1methyl))-1 H-imidazolecarbaldehyde oxime 

(289) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin«2-ylmethyf)-1 H-imidazo!e 

(290) 5-(3-Chlorophenylthio)-2<lim^ -(pyridin-3-yimethyl)-1 H-imidazole 

(291) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-4-ylmethyf)-1 H-imidazole 

(292) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(293) 5-(3,5-Dimethytphenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazol-2-ylmethanol 

(294) 1 -n-Butyl-2-caifcamoylo>cymethyl-5-^ H-imidazole 

(295) 2-(5-(3,5-Dif luorcphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(296) 2-Diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(297) 4-(3,5-Dif luorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(298) 2-Carbamoylaxymethyl-4-(3,5-di^ 

(299) 2-Carbamoyloxymethyl-4-(3-nitrophenylthlo)-1 -ethyl-5-isopropyl- 1 H-imidazole 

(300) N-(4-lsopropyl-1-methyl-5-phenylthio-1 H-imidazol-4-ylmethyl)acetamidine 

(301 ) N-(4-lsoproFyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethy1)acetamidine 

(302) 2-(3-Carbamoyloxypropyl)-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(303) 2-Diaminomethyleneaminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(304) 5-(3-Chlorophenylthio)-4-isopropyl-2-^^ -(pyridin-2-ylmethyl)-1 H-imidazole 

(305) 3-(5-{3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethy[)-1 H-imidazol-2-yl)propanol 

(306) 2-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropy0-1 H-imidazolecarbaldehyde oxime 

(307) 2-Acetylaminomethyl-5-(3.5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(308) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde 

(309) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-methyI)-1 H-imidazolecarbaldehyde hydrazone 

(31 0) 2-Carbamoyloxymethyl-1 -cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropy1-1 H-imidazole 

(311) 4-(3-C^loro^enylthio)-5-isopropyi-1-(pyridin-4-ylmethyl)-1H-im'd 

(31 2) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyrkJin-2-ylmethy1)-1 H-imidazol-2-yl)propanol 

(31 3) 2-(2-Aminoethyi)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(314) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyi)-1 H-imidazol-2-yl acetate 

(31 5) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(31 6) 5-(3,5-Dif luorophenylthio)-4-isopropyi-1 -{pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(31 7) 2-(4-lsopropyl-5-{3-f luorophenylthio)-1 -(p^idin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(31 8) 1 -Ethyl-4-isopropyl-5-(3-f luorophen^thio)-2-ureidomethyl-1 H-imidazole 

(319) 2-(5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -(3-phertylpropyl)-1 H-imidazol-2-yl)ethanol 

(320) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxyme^l-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole 

(321 ) 5-(3,5-Dffluorophenylthio)-1 -f luoromethyl-4-isopropyM H-imidazol-2-ylmethanol 

(322) 2-Aminomethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(323) 5-(3.5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazoi-2-ylacetonitrile 

(324) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(325) 4-lsopropyl-5-phenyhhio-1 -(pyridin-4-ylmethyI)-1 H-imidazol-2-ylacetonitrile 

(326) 1 -Benzyl-4-(3 ( 5-dimethylphenylthio)-5-isopropyl-1 H-imidazol-2-yimethartol 

(327) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)H H-imidazolecarbaldehyde 

(328) 3-(4-lsopropyl-5-(3-f luoropheny!thio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yOpropanol 

(329) 1 -(3-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3 > 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(330) 2-(1 -Ethyl-5-isopropyl-4-(3-f luorophenytthio))-1 H-imidazolecarbaldehyde 

(331 ) 5-(3,5-Di<*laophenylthio)-2-(3K»^ -(2-methylpyridin-3-ylmethyl)-1 H-imida- 
zole 

(332) 1 -Ethyl-4-isopropyl-2-methanesulfonamidomethyl-5-(3-f luorophenylthio)-1 H-imidazole 

(333) 2-Azidomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(334) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethy!)-1 H-imidazole 

(335) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(336) 5-(3.5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(337) 2-Cart>amoylCKymethyl-4-^ 

(338) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(339) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(340) 5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1^ 

(341 ) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyt)-1 H-imidazole 

(342) 2-(5-(3-Chlorophenyfthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy) ethyl acetate 

(343) 2-Acetylaminomethyl-5-(3-cfclorophen^ 

(344) 3-(1 -(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(345) 5-lsopropyl-1 -methyl -4-(3-f luorophenylthio)-1 H-imidazd-2-yl methanol 
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(*ar\ ^-Acetvlaminomethyl^-isopropyl-S^enylthio-l -(pyrkfin-2-ylmethyO-1 H-imWazole 

359 U-Aminomethyl-S-O-nitrophenylthioH-isopropyl-l -(Ryrri.n-3^me^)-1H-Bndazole 
362 2- 5- 3 5^orophenyltWo)-1^ 

?72 1 3 5-Slorwhe^lthio)-2-(2-carbamoytoxy^ 

394 2-(3-Carbamoyloxypropyl)-1 ,5«iiberuyl-4-isopropyl-1 H-irmdazole 

NrtroDhenvtthio)-4-isopropyl-1-methyl-1H-imidazol-2-ylme1hoxy)ethan 

(404)2-(4-(3.5-Dichlorophenylthio)-1-ethyl-5-i S op ro ^^ 
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(405) 2-(3-Carbampyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -{pyrid!n-3-ylmethyl)-1 H-imidazole 

(406) 2-Carbamoylaxymethyl-5-(3 t 5Kiimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(407) 5-(3-Nitrophenylthio)-1-ethyl-4-isopropyl-1 H-imidazd-2-yl methanol 

(408) 2-(5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(409) 5-(3,5-Dichlorophenylthlo)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole 

(41 0) 2-(5-(3.5-Dichloropheny!thio)-4-isopropyl-1 -(3-(pyridin-4-yI)propyl)-1 H-imidazol-2-yl)ethanol 

(41 1 ) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-1 ,4-diisopropyM H-imidazole 

(41 2) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(41 3) 1 -(4-Aminobenzyl)-2-(2-cart^oylo^ 

(41 4) 5-(3-Nitrophenylthio)-2-dimetnylaminomethyl-4-isopropyl-1 -(pyridin-2-ytmethyl)-1 H-imidazole 

(41 5) 2-(2-Carbamoyloxyethyl)-5-(3,5<iimethylphenylthio)-4-isopropy^ H-imidazole 

(41 6) 2-tarbamoylaxymethyl-4-(3,5-dfl 

(41 7) 4-lsopropyl-2-N-methylaminomethyl-1 -methyl -5-phenylthio-1 H-imidazole 

(41 8) 4-(3,5-Dlchlorophenylthio)-1 -f luoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(41 9) 5-lsopropyl-1 -methyl-4-phenylthio-1 H-imidazol-2-ylmethanol 

(420) 1 -Benzyl-2-carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-5-isopropyt-1 H-imidazole 

(421 ) 4-lsopropyl-5-phenytthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(422) Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(423) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(424) 2-Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(425) 2-Aminomethyl-4-isopropy1-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(426) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazol-2-yl)propanol 

(427) 4-(3,5-Drf luorophenylthio)-1 -f luoromethy!-5-isopropyl-1 H-imidazol-2-ylmethanol 

(428) 2-Diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(429) 2-(5-(3,5-Drf luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazd-2-yl)ethanol 

(430) a-(2-Cart>amoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yt)acetophenone 

(431 ) 1 -(2-(2-Carbamoyloxyethyi)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(432) 3-(5-(3,5-Dif luorophenyithio)-4-isopropyl-1 -n-propyt-1 H-imidazol-2-yl)propanol 

(433) a-(2-(2-Hydroxyethyl)-5-(3,5<lifluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yQacetophenone 

(434) 2-Aminomethyl-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(435) 2-(2-Carbamoyloxyethoxy)me%l-5-(3-chlorophenylthio)-4-isopropyt-1-(p^^ 

(436) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

(437) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyi)-1 H-imidazole 

(438) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(439) 3-(5-(3-Chlorophenyfthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

(440) 2-(2-Carbamoyloxyethyl)-1 -cydopropylmethyl-5-(3.5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(441) 5-{3-Chloropheny1thio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(442) 2-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-yl)ethand 

(443) 2-(5-lsopropyl-1-methyl-4-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(444) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(445) 2-Aminomethyl-5-(3,5<Iichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(446) 2-(5-(3,5-Dichlorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(447) 2-Carbamoylaxymethyl-5-(3,5-dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(448) N-(5-(3-Nitrophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazd-4-ylmethyl)acetamidine 

(449) Methyl 3-(5-(3,5<lHluorophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(450) 5-(3.5-Dif luorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-ylmethanol 

(451 ) 2-(2-Aminoethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(452) 1 -Benzyl-2-(2-rarbamoyloxyethyl)-5-(3^ H-imidazole < 

(453) 1 -(4-Aminobenzyt)-5-(3.5^ichloropheny!thio)-2<arbamoy1oxymethyl-4-isopropyl-1 H-imidazole 

(454) 3-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(455) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(456) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-methanesulfbnamidomethyl-1 H-imidazole 

(457) 2-Carbamoyloxymethyl-5-(3-nitrophenyIthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(458) 2-(1 -n-BLrtyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(459) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(460) 5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridirh2-ylmethy!)-1^ 

(461 ) 4-lsopropyl-5-phenyfthio-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(462) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(463) 2-(1 ^-AminobenzylJ-S-tS.S-difluorophenylthioJ^-isopropyl-l H-imidazol-2-yl)ethanol 
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(464) 2-Diaminomethyleneaminomethyl^isoptopyl^ 

(465) 2-(5-(3-Chlorophenytthio)-4-isop^ 

(466) 1 -Ethyl-4-isopropyl-5-(34luorophenylthio)-1 H-imidazol-2-ylacetonitnle 

467^ 2-(5-(3-Nit ro phenytthio)-4-isopropyl-1 -(pyridin-3-ylme1hyO-1 H-imidazol-2-ylmethoxy)ethyl acetate 
468 2-3^™^^ 

(469 4-lsopropyl-2-N-methylthiocarbamoyloxymethyl-5-pheny1ft 

(470) 5-(3 5-Dichlorophenylthio)-1 -f luoromethyM-isopropyl-1 H-imidazol-2-ylmethanol 

(471) 2 -(5VNttrophenytthio)-1-ethyW-isopr^^ .„ . .. 
472 Uiaminome^ 

(473) 5 -(3,5-Difluoropheny11hio)^isoprop^ 

zoIg 

(474) 1-(3.Aminobenzy9-2H»r^^ 

(475) 2 -(2-Azidoethyn-5K3.5^chlwci3henyimio)^-isopropyl-1-methyl-1H-imidazole 
476 2-Carbamoy1oxymethy1-1-cyclopropylmethyl-5-(3.5<lifluoro^ 

(477) 1^.Butyl-2K2-carbarTK^axyethyt)-5K3,5<«luoroph 

(478) 5-(3.5-DifluorophenyrMo)-4^ 

(479) 2-(1-Ethyl-4-isopropyl-5-phenylthio)-1 H-imidazolecarbaldehyde 

(480) 2-(5-lsopropyl-1-metriyl-4-(3-fluoroph 
481 2- a-Car^oyloxypropylJ-S-^ 

482) 5-(3 5-Difluorophenylthio)^-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(483) 5-(3-Nitrophenylthio)-4-isopropy1-1-(pyridin-3-ylmethyO-1 H-imidazol-2-ylmethyl acetate 

(484) 2-(2-Aminoethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(485) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1-methyO-1 H-imidazolecarbaldehyde 
486 2-Acety1aminomethy1-5-(3.5^Hluaophenylthio)^isopropyl-1-(pyridin-2 

(487) 1 -(4-Aminobenzyl)-5^3,5^ichloropheny^ H-imidazole 

(488) 2-(1-Ethyl-5-isopropyl-4-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 
489 2-Dimethylaminomethyl-4-isopropyl-5-^ 

(490) 5-(3-Chloropheny)thio)-1 -ethyl-4-isopropyl-2-N-methylthic3cart>amoyloxymethyl-1 H-imidazole 

(491) 2-(5K3.5-DHIuorophenylthio)^-isopropylO-methy1-1H-imidazol-2-y1)ethanol 

492 2 -<4-(3 5-DichlorophenyrWo^ 

(493) 4-(3.5-Dichlorophenylthio)-2-carbamo^ -(pyridin-4-ylmethyl)-1 H-imidazole 

(494) 2-(2-Aminoethyl)-5-(3-nitrophenylthio)-1-ethyl-4HSopropy1-1H-imidazole 

(495) 2-Ca*amoyic^methyl-5-(3,5^^ 

(496) 2-Aminomethyl-5-(3.Sdichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(497) 4-lsopropyl-5i>henylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitnle 

(498) 2-Azbomethyl-5-isoprcpyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-irrodazole 

(499) 5-(3-Nitrcphenylthto)-4-isopropyt-1-(pyridin-2-ylmethyO-1H-imidazo^ 

(500) 2-(2-Cart>amoyloxyethyD-5-(3,5-dif^ 
(501 5-3.5-Dichlorophenyl*^ 

502 2-(5-(3 5-Difluoropheny1thio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1H-itTiidazol-2^ acetate 
503) 2-(5K3Wrt ro phenytthio)-4-isopro^ 

(504) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-2-ylmethy1)-1 H-.rradazole 

(505) 2-(5-(3,5-Dichlorophenylthio)-4-isoproRyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(506) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(507) 2-(1 -(3-Aminobenzyl)-5-(3,5HJifluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(508) 1-Allyl-2-cart)amoyloxymethy^^ 

(509) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl -methyl-1 H-imidazole 

(510) 2-Carbamoyloxymethyl-4-isopropyl-5-phen^ H-imidazole 
. (511) 5^(3-Chlorophenylthio)-4-isopropyl-1-(pyridirv3-ylmethyl)-1H-imidazol-2-yl acetate 

(512) 2-(2-Azrioethyl)-5-(3-chlorophenyKhio)-4-isopropyl-1-(pyrklin-2-ylmrt 

(513) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyD-1H-imidazol-2-ylmrt 

(514) 5-(3 5-Dichlorophenylthio)-2-cart>am<^ 

(515) 2-(5-(3.S-Dichlorophenylthio)-4^ 

(516) 2-(5-lsopropyl-1 -methyl-4-phenylthio)-1 H-imidazolecarbaldehyde 

(51 7) 2^3.5-DHIuorophenyltWo)^soprepyl-l-(3-phenylpropyl)-l H-imida20l-2-yl)ethanol 

(518) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(519) N-(5-(3.5-Difluac>phenylthio)^^ 

(520) 2-(5-(3.5-Drfluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(521) 2-Acetylaminomethyl-5-(3-nrtr^^ 



13 



EP0 786 455A1 



(522) 2-Carbamoylaxymethyl-5-(3-chlorophenylthio)-4-»sopropyl-1 -methyl-1 H-imidazole 

(523) 1 -Benzy1-5-(3,5-dif luorophenylthio)-4-isopropyl- 1 H-imidazol-2-ylmethanol 

(524) 1 -Cyclopropylmethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl methanol 

(525) 5-(3,5-Dich!orophenylthioH-isop -(pyridin-3-ylmethyl)-1 H-imidazole 

(526) 2-(5-(3-Nitrophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(527) 2-Carbamoyloxymethyl-4-(3 l 5^imethy^ 

(528) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylm ethyl)- 1 H-imidazolecarbaWehyde oxime 

(529) 2-Cail5amoyloxyniethyl-4-(3,5-cllfluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(530) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazol-2-yl)ethanol 

(531) 5-(3,5-Diflix)rophenylthio)-1-ethyl-4-isopropyl-1H-imidazol-2-ylmethan 

(532) 3-(5-{3,5-Dif luorophenylthio)-4-lsopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(533) 2-(2-Caifcamcyloxyethyl)-5-(3-cN^ -(pyridin-2-ylmethyl)-1 H-imidazole 

(534) 2-(3-Carbamoyloxypropyl)-1-ethyl-4-isopropyl-5-phenylthio-1H-i 

(535) Methyl 3-(5-(3,5-drfluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 

(536) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(537) 1-Ethyl-4-isopropyl-5-phenylthio-1H-imidazol-2-yl acetate 

(538) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyrldin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(539) 2-(3-Carbamoyloxypropyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(540) 2-Carbamcyloxymethyl-5-(3-nitrophenylthio)-4-isopropy1-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(541 ) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(542) N-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-4-ylmethyl)acetamidine 

(543) 2-Azkiomethyl-4-(3,5-dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(544) 2-(5-(3-Chlorcphenytthio)-4-isoprcpyl-1-(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(545) 4-(3,5-Dimethylphenylthio)-1-ethyl-5-isopropyl-1 H-imidazol-2-ylmeihanoI 

(546) 4-(3,5-Drfluorcphenylthio)-5-isopropyl-1-methyl-1 H-imidazol-2-ylmethyl acetate 

(547) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(548) 2-(3-Carbamcyloxypropyl)-5-(3.5^ 

(549) S-fS.S-DichlorophenylthioH-isopropyl^-methanesulfonamidomethyl-l -(pyridin-2-ylmethyf)-1 H-imidazole 

(550) 2-Carbamcyloxymethyl-5-(3-nitrophenylthio)-4-isopropyi-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(551 ) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(552) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(553) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(554) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(555) 2-(3-Carbamcyloxypropyl)-5-(3-nto 

(556) 2-Azidomethyl-5-isopropyl-1 -methyl-4-(3-f luorophenylthio)-1 H-imidazole 

(557) 1 -Benzyl-2-carbamoyloxymethyl-5-(3 ( 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(558) 2-(3-Carbamcyloxypropyl)-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(559) 3-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl)propanol 

(560) 2-(5-(3,5-D"rfluorophenyrthio)-4HSopropyl-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(561) 2-Carbamoyloxymethyl-S(3,5<limetlTylphenylthio)-4-isopropy^ 

(562) 2-Carbamoyloxymethyl-4-isopropyi-1 -methyl-5-(3-f luoropheny!thio)-1 H-imidazole 

(563) 2-2-(Acetoxyethyl)-5-(3,5<lichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(564) 3-(1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(565) 1 -(2-Aminobenzyl)-2-carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(566) 4-(3,5-Dif luorophenylthio)-! -f luoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(567) 2-(4-(3-Nitrophenytthio)-5-isopropyI-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(568) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-3-ylmethyI)-1 H-imidazole 

(569) 4-(3,5-Dif luorophenytthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(570) 2-(5-(3,5-Difluorophenylthio)-4-iscpropyl-1-(pyridin-2-ylmethyl)-1H^ 

(571) 5-(3,5-Dichlorophenylthio)-2-(2-^^ 

(572) 2-(2-Ckrtemoyloxyethoxy)me^ -(pyridin-3-ylmethyl)-1 H-imidazole 

(573) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(574) 2-f2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(575) 5-(3,5-Dif luorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(576) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(577) 3-(5-(3.5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

(578) 2-2-(Acetoxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(579) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(580) 2-(2-Azidoethyl)-5-(3 > 5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 
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(581) 2-(4-(3-Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(582) 2-(3-CarbamoyloxypropyI)-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-yl methyl)- 1 H-imidazole 

(583) 5-(3-Nitrophenylthio)-4-isopropy1-2-N-methylcarbamoyloxymet^ H-imidazole 

(584) 5-(3,5-Dichlorophenytthio)-2-(3-^ 

(585) 2-(1 !4-Diisopropyl-5-(3,5-dif luorophenylthio) -1 H-imidazol-2-yl)ethanol 

(586) 2-Azidomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(587) 5-(3-Chloropheny1thio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(588) 5-lsopropyl-4-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(589) 1 -(2-(2-Hydroxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(590) 2-Carbamoyloxymethyl-5-(3,5<lif luorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(591 ) 2-Diaminomethyleneaminomethyl-5-(3-nitrc)phenylthio)-1 -ethyf-4-isopropyl-1 H-imidazole 

(592) 2-Acetylaminomethyl-5-(3,5^ichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(593) 2-Diaminomethyleneaminomethyl-5-(3,5-dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(594) 4-lsopropyl-1 -methy1-5-(3-f luorophenytthio)-1 H-imidazd-2-ylmethyl acetate 

(595) 5-(3,5-Dif luorophenylthio)-! -ethy1-4-isopropyl-2-methanesulfonamidomethyl-1 H-imidazole 

(596) 2-Diaminomethyleneaminomethyl^-isopropyl-5-ph 

(597) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazole 

(598) 2-Acetylaminomethyl-5-(3.5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(599) 2-2-(Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropy1-1 -methyl-1 H-imidazole 

(600) 2-Aminomethyl-4-isopropyl-5-(3-f luorophenylthio)- 1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(601) 2-Aminomethyl-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(602) 4-lsopropyl-2-methanesuHbnamidomethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(603) 2-(2-Carbamoyloxyethyl)-5-(3.S<Jif luorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole 

(604) i-(2K3-Carbarnoylo^ 

(605) 3-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-yl methyl)- 1 H-imidazol-2-yl)propanol 

(606) 3-(1 -Cyclopropylmethyl-5-(3,5<jif luorophenylthio)-4-isopropy1-1 H-imidazol-2-yl)propanol 

(607) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethy0-1 H-imidazol-2-ylmethanol 

(608) 2-(2-CarbamoyloxyethyO-5-(3-chlorophenylthio)-1 -ethyi-4-isopropyl-1 H-imidazole 

(609) 2-(5-(3-Nrtrophenyfthio)-4-isopropyl-1-methyO-1H-imidazolecarbaldehyde oxime 

(610) i-Ethyl-4-isoprc)pyl-24sl-met^ 

(61 1) 2-(5-(3,5-DHluorophenylthio)-4-isopropyl-1-(quinoIin-3-ylmethyO-1 H-imidazol-2-yl)ethanol 

(61 2) 1 -(5-(3,5-Dimethylphenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(613) 2-(5-(3.5-Dimetriylphenylthio)-4-isopropyI-1-(pyridin-4-ylmethyl)-1H 

(614) 3-(5K3,5-Difluorop^ 

(61 5) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethy0-1 H-imidazol-2-ylmethoxy)ethanol 

(616) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-yImethyl)-1 H-imidazol-2-ylmethyl acetate 

(617) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(61 8) 5-(3,5-Dimethylphenylthio)-1 -hexyl-4-isopropyM H-imidazol-2-ylmethanol 

(61 9) 2-(5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(620) Methyl 3-(5-(3,5<Jichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yOpropionate 

(621) 4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(622) 2-Aminomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(623) 5-(3 t 5-D*rfluc>rophenylthioM^ 

(624) 2-(5-(3-NitrophenyHhio)-1 -ethyl-4-isopropyM H-imidazol-2-ylmethoxy)ethanol 

(625) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenyfthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(626) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(627) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)propanol 

(628) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(629) 2-(2-Aminoethyl)-5-(3,5<Trf luorophenylthio)-4-isopropyl-1 -(pyridin-2-yl methyl)- 1 H-imidazole 

(630) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyTidin-4-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(631) 2-(3-Carbamoyloxypropyl)-5-(3,5<lifluorophenylthio)-1 ,4-diisopropyM H-imidazole 

(632) 2-Aminomethyl-4-(3 > 5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(633) 1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imkiazol-2-ylmethanol 

(634) 2-Carbamoyloxymethyl-5-(3.5-^^ -n-propyl-1 H-imidazole 

(635) 2-Azidomethyl-5-(3.5-difluorophenylthio)-1 -etriyl-4-isopropyM H-imidazole 

(636) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenyimio)-4 

(637) 5.(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -(2-(pyridin-4-y0ethyl)-1 H-imidazole 

(638) 1 -(4-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3,5<lif luorophenylthio)-4-isopropyl-1 H-imidazole 

(639) 2-Aminomethyl-5-isopropyl-4-phen^ H-imidazole 
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(640) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-ylmethanol 

(641) 2-2-(Acetoxyethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(642) 2H2-CarbampyloxyethyO-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-y1methyl)-1 H-imidazole 

(643) 3-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(644) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(645) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(646) 3-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-tmidazol-2-y1)propanol 

f64"n 1 -(3-Aminobenzy05-(3.5-dichlorophen^ H-imidazole 

(648) N (5-(3-Nitrophenyfthio)- 1 -ethyi-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(649) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(650) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(651) Methyl 3-(4-isopropyl-5-phenylthio-1-(pyridin-3-ylmethy0-1 H-imidazol-2-yl)propionate 

(652) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(653) 2-(2-Carbamoyloxyethyl)-5^ H-imidazole 

(654) a-(5-(3,5-Dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(655) 2-(3-Carbamoyloxypropyl)-5-(3 l 5-dif luorophenyithio)-4-isopropyl-1 -(3-(pyridin-4-y0propyl)-1 H-imidazole 

(656) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(657) 2-Dimethylaminomethyi-4-isopropyl-5i3henylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(658) 3-(1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazol-2-yi)propanol 

(659) 4-lsopropyl-2-methanesulfonamidomethyl-1 -methyl-5-phenylthio-1 H-imidazole 

(660) l-AI!yl-5-(3 t 5-dimethylphenytthio)-4-isopropyl-1H-imidazol-2-ylme^ 

(661) 2-(2-Carbamoyloxyethyl)-1 ,5-dibenzyl-4-isopropyi-1 H-imidazole 

(662) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1 -(pyridin-4-y1methyl)-1 H-imidazole 

(663) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(664) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(665) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde oxi me 

(666) 3-(5-(3,5-Drf luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(667) 5-(3,5-Dichlorophenylthio)-2^^ 

(668) i-n-Butyl-2-(2-carbamoyloxyethyl)^ 

(669) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(670) 2-Carbamoyloxymethyl-5-(3,5-drf luorophenyrthio)-1 -ethyl -4-isopropyl-1 H-imidazole 

(671) 2-(3-Carbamoyloxypropyl)-5-(3-chto^ H-imidazole 

(672) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(673) 2-Diaminomethyleneaminomethyl-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(674) 2-(4-lsopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(675) 3-(5-(3.5-Dimethylphenylthio)-1 -f iuoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(676) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-ylmethanol 

(677) 1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazol-2-yl acetate 

(678) 2-(2-C^rt)amoyloxyethyl)-5-(3,5-dHluorophenylthio)-1-fluorometr^ 

(679) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(680) 4-lsopropyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(681) 2-CarbamoylQxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-m 

(682) 4-(3-Chlorophenylthio)-5-isopropy1-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(683) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(684) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(685) 1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

(686) 2-(3-Cart»moyloxypropyl)-1^ 

(687) 4-lsopropyl-2-N-methylaminomethyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(688) Methyl 3-(4-isopropyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(689) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(690) 1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-ylmethanol 

(691 ) 2-(3-Carbampyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyI)-1 H-imidazole 

(692) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(693) 1 -Ethyl-4-isopro^-2-N-meth^thiocarbamoyioxymethyl-5-phenylthio-1 H-imidazole 

(694) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(695) 5-(3.5-Dichlorophenylthio^^ 

(696) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yOpropionate 

(697) 2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(698) 2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyi-1 -methyl-1 H-imidazole 
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(699) 2-AzidomethyM-(3-chloropheny«hio)-1-ethyl-5-isopropyl-1 H-imidazole 

(700) 3-(5-<3.5-DHIuoropheii^^ 

navs i- 2^rbamwloxyethyn-5-(3.5-rfifluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(704 2.(5-3.5-0^^ 
706 2-5-(3.S-DichlorophenylthioH^ 

707)5-(3.5-Dichlorophenylthio)^-isof)ropyl-1-(3i3henylpropyO-1H-im.d 

(708) 2-(2-Aminoethy1)-4-isoprop^ 

(709) 2-^rbamoyloKymethy1-5-(3,5<limethy)phenyKhioH-isopropyl-1-n-prop^ H-imidazole 
(710 5-(3,5-Dichlorophenylth^^ 

711 i-2Uminobenzyl)-5-(3.5^^ 

712^ 2-Carbamoyloxymethyl^-(3.5^ifluoropheny1thio)-5-isopropy1-1 -methyl-1 H-imidazole 

f7i4l2-Cart>aiTWtaxym^ ._, , 

715) 2^S 

716 3-(5-(3.5-Difluorophenylthio)-1 -hexyl-4-isopropyl-l H-imidazol-2-yl)propanol 

(717) 2 -(5K3-Nitropheny1thio)-4^sopropy1-1-melhyl-1H-i^ 

(71 8) 1 -B^yl-^S-cartxwoyloxyprop^ H-.m,dazole 

(719) 5-(3-Chloropheny1thio)-1-ethyl^-isopropy10H-imidazol-2-y1acetonrtrile 

720 UWs-DifluorophenylthioH^ 
(721 2-W3.5-Dk*lo ro phenyl^ 
722 4-lscUyl-2-N-me^^ 

723 2-(4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde 
(724)5-(3-Nitrophenylthio)^sopropyl-1-methylOH-imidazol-2-yimemanol 

725^ 5- 3.5-Dichlorophenytmio)-1-nW^ 

(726 5- 3 5 -Difluorophenylthio)-1-et^ H-.mKla20le 
727) 2-DinwthylaminomethyW-is^ , 

f732 2-r2-Aminoethyl)-5-(3-chlofophenyt^^ 
734 S-^.S-Dichlorophenylth^ 

(736)2-(1-Allyl-5-(3,Michlorophenylthio)-4-isopropyl-lH-imidazol-2-y0ethanol ,x 1uim w a ,nio 
73* 5- 3 ,5^ichlorophenyl^ 

738 5 -(3,5-Dichloropheny«hio)-4-isopropyl-1-(pyridin-4-ylmethyO-1H-imid^ acetate 

739 t^^moyLyethy^ 

740 i-Benzyl-2-(3-carbamoyloxyprop^^ 

(742) 3-(5K3,5-Dichlorophenyimio)-1.4^iisopropyl-1H-imidazol-2-y1)propanol 

743 2 -(2-Azidoethyl)-5-(3-nitrophenyl^ 

744 2-(2-Ca*amoyloxyethoxy)methy1-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethy1)-1 H-.m.dazole 

745) 2-Acetylaminomethyl-5-(3-ni^ 

746 2-Cartemoy)oxymethy1-4-(3.5Klifluoropheiiy1thio)-5-isopr^ 

74^.(3^S 

749 5-(3.5-DHIuorophenytthio)-4-isop^ 

750 Methyl 3-(4-isopropyl-5-(3-fluofophe^^^ 
Si SToichlorS 

754 4- (S.S-DichlorophenylthioJ-S-isopropyl-Hpyridin^-ylmethyO-l H-imidazo -2-ylmethanol 

755 4-lsopropyl-5-(3-fluorop^ 

(756) 5-(3,5-Dichlorophenytthio)-1-n^^ 

(757) 2-LnomethyWchloropte^^ 
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(758) 2-Aminomethyl-4-(3-chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(759) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(760) 2-(2-Aminoethy1)-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(761 ) 4-lsopropyl-2-N-methylc»!tamoyloxymethyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(762) 4-(3-Nitrophenyrthio)-5-isopropyl-1 -(pyridin-4-ylmethy1)-1 H-imidazol-2-ylmethanol 

(763) 2-(4-lsopropyl-1 -methyl-5-(3-f luorophenylthio))-1 H-imidazolecarbaldehyde 

(764) 5-lsopropyI-1 -methyl-4-(3-f luorophenyrthio)-1 H-imidazol-2-ylmethyl acetate 

(765) 2-Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl- 1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(735) 2-(2-Aiiciotfulyi)-4-iSupi Opy i-5-(3-i'iuorupi lei lyili -(pyi iuii i-S-yii i iyi)- rri-ii i liucuuie 

(767) 1 -n-Butyl-2-carbamoyloxymethyl-5-(3.5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(768) 2-2-(Acetoxyethyl)-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(769) 4-(3,5-Difluorophenytthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imkJazol-2-ylmethanol 

(770) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yI)propanol 

(771) a-(5-(3,5-Dichlorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(772) 4-(3,5-Dichlorophenylthio)-2-carbamoyloxy 

(773) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(quinolin-3-yimethyl)-1 H-imidazol-2-yl)propanol 

(774) 2-(1 -Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethano! 

(775) 5-(3,5-Drfluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-ylmethanol 

(776) 2-(5-(3-Chlorophenyhhio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde oxime 

(777) 2-Azidomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(778) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(779) 2-Carbamoyloxymethyl-5-(3 l 5-dif luorophenyrthioH-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazole 

(780) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(781 ) 2-(1 -Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(782) 2-DimethylaminomethyI-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(783) 2-Aminomethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(784) 1 -Allyl-2-(3-carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropy1-1 H-imidazole 

(785) 2-Acetylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(786) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(787) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl)propanol 

(788) 2-Carbamoyloxymethyl-5-(3 ( 5-dif luorophenyrthio)-4-isopropyl-1 -(2,2,2-trifluoroethyi)-1 H-imidazde 

(789) 2-(1-Ethyl-4-isopropyl-5-phenylthio-1 H-imidazolecarbaldehyde oxime 

(790) Methyl 3-(5-(3,5-drf luorophenyrthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(791 ) 2-(5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(792) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(793) 2-(4-(3-Chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(794) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-1-methyl-5-phenylthio-1H-imidazole 

(795) 4-lsopropyl-2-methanesulfonamidomethyl- 1 -methyl-5-(3-f luorophenylthio)- 1 H-imidazole 

(796) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-ylmethanol 

(797) 1 -n-Butyl-2-carbamoylaxymethyl-5-(3,5-drf luorophenyithio)-4-isopropyl-1 H-imidazole 

(798) 3-(1 -(2-Aminobenzyl)-5-(3,5-dichlorophenyrthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(799) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(800) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-2-ureidomethyl-1 H-imidazole 

(801) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(802) 1 -Benzyl-2-carbamoylQxymethyl-4-(3 > 5-dif luorophenylthio)-5-isopropyl-1 H-imidazole 

(803) 2-(5-(3,5-Dif luorophenylthio)- 1 -ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde oxime 

(804) 5-(3.5-Drf luorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(805) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(806) 5-(3.5-Dimethylphenyrthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(807) N-(5-(3,5-Dif luorophenylthio) -4-isopropyl-1 -methyl- 1 H-imidazol-4-yimethyl)acetamidine 

(808) a-(5-(3, 5-Dimethylphenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yI)acetophenone 

(809) 2-Azidomethyl-4-isopropyl-1 -methyl-5-pherryrthio-1 H-imidazole 

(81 0) 2-2-(AcetoxyethyJ)-5-(3,5-dif luorophenyHhio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(81 1) 2-(3-Cartemoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(81 2) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(81 3) 2-(2-Aminoethyl)-4-(3-chlorophenylthio)-1 -ethyl-4-isopropyi-1 H-imidazole 

(814) 2-Carbamoyloxymethyl-1 ( 4-dibenzy1-5-isopropyl-1 H-imidazole 

(81 5) 5-(3.5-Dichlorophenyrthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(816) 1-(5-(3.5-Difluorophenyrthio)-2-hyd 
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(81 7) 2-AzWomethyl-5-isopropyM -methyl-4-phenytthio-1 H-imidazole 

(81 8) 5-(3.5-Difluorophenylthio)-1-hexyl-4-isopropyl-1 H-imidazol-2-ylmethanol 
(819 2-AcetylaminomeW^^ 

820 4-(3.5-Dichlorophenylthio)-1-ethyl-5-isopro P yl-1HMmidazol-2^ni^ acetate 
£1 2-C^amoyl^^ 

(822) vEthyl^-iscprcpyl-5iDhenytthjo-1H-imida2ol-2-ylmelhyl acetate 
rre:in2-(5-(3-ChloroDhenytthio)-1-ethyW 

(825) 5-ls«ropyl-1^ethy1-4i3henylthio-1H-imidazol-2-ytmethyl acetate 
826 2-Acety1ajTiinomethyl-5-(3-nit^ 
Sl^ChlorophenW 
828) 1- ESrtwnoy^^ 

rsao 2- 2-CarbanKvloxyethy1)-5H3.5<limethy1phenylth 

s; issses^^ acetate 

(832) Methyl 3-(1 -ethy1-4-isopropy1-5-phenylthio-1 H-imidazol-2-yl)propionate 
raa6}2-(4-lsooroDVI-1-methyi-5-phen^ Ljlau . _ . 

841 N^Wd-c^ 

i42S(U-D^^ 

^ Z^Aminoethyl^^ 

844 2-(5W3-NrtrophenyltNo)-1-ethyl-^^ ox.me 
(845) 5K3-Nitrophenylthio)^-isopropyl-1-methyl-1H-imidazol-2-ytaceton.trte 

(846 4-Ur^ 

847^2-(^idoethyO*(3.5^chlorophenylthio)^-iscpropW-1-(P^ 

848 2-Aminomethyl-4-(3,5drf luorophenytthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

849 4-(3-Nitrophenylthio)-1-ethyl-5-isopropyl-1H-imidazd-2-ylmethyla 

Ml 2 Diantinomethyteneaminomethy^^ H-imidazole 

SllUropyt-^ 
SltS-Sorihe^ 

S 2- 2-Carbamoytoxy^^ 

856 2- 5-(3 5-DHIuorophenylthio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde ox.me 
Kql£id7methyl-^ 

(859) i-Ethyl-5-isopropyl-4-phenytthio-1H-imidazol-2-ylmethanol 
860 2-(5-(3.5-DHIuorophervtthio).4^^ 
^ 5- 3 WenylthioH-isopropyt-1-me^ 

862 2-(5-(3.5^muiopheny1thio)-4-isopropy1-1-(py^ 

863 2-(5-(3-Nitrophenylthio)-4-i8opropyl-1 -methyl)-1 H-imidazolecarbaldehyde hydrazone 
(864) 2-(2-Azidoethyl)-S-(3-chloropheny1thio)-4-isopropyl-1 -methyt-1 H-imidazole 

865 2-Azidomethyl-5-(3,Mifruoropheny^ 

866 2-(2-AminoethyO-5-(3.5<lifluorophenyrthio)-1-ethyl-4-isoprop^-1HJ 
rM7(2-(4-(3-NitroDhenytthio)-5-iscpropyl-1-methyl-1H-imidazol-2-ylmethoxy)ethanrt 

SlLome^^ 
870 S-tf.S-Dichloropheryr^^ 
87lU(3.5-Dichloropheny^ 
872 UVtf.S-Dimethylpheny^ 

873 2- 2-^rbajrwyloxyethyl)^ 

874 Methyl 3<5-(3,5<iichlorophenyrthio)-1-ethyW 
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(876) 2-(4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(877) N-(5-(3-Chlorophenylthio)-4H^ -4-ylmethyl)acetamidine 

(878) 2-2-(Acetoxyethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(879) 2-(1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio))-1 H-imidazolecarbaldehyde oxime 

(880) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazolecarbaldehyde oxime 

(881 ) 2-Carbamoyioxymethyl-5-isopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(882) 2-Aminomethy-4-(3-nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(883) 4-lsopropyl-2-NI-methylaminomethyl-5-phenylthio-1 -(pyridin-2-y!methyi)-1 H-imidazole 

#v iw rr r%: i u.i~:_\ .» * .» * /_ :_r— a . j ai r\\ <i.i : : j ^.i i — u t _ u ■ 

(885) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-ylmethyl acetate 

(886) N-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(887) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)- 1 H-imidazol-2-ylmethanol 

(888) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazd-2-ylacetonitrile 

(889) 4-(3.5-Dimethylphenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(890) 1 -n-Butyl-2-(2-carbamcyloxyethyl-5-(3,5-dimethylphenylthio)-4-isopro^ 1 H-imidazole 

(891) 2-(5-(3-Chlorcx3henyfthio)-4^ 

(892) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(893) 2-(5-(3-Chloropherryfthio)-1 -ethyi-4-isopropyl)-1 H-imidazolecarbaldehyde hydrazone 

(894) 1 -Ethyl-4-isopropyl-2-N-methylaminomethyl-5-(3-f luorophenyrthio)-1 H-imidazole 

(895) 2-Azidomethyl-1 -ethyl-5-isopropyl-4-phenylthio-1 H-imidazole 

(896) 5-(3,5-Difluorophen^thio)-4-isoprcx)yl-2-N-methylaminomethyl-1-(pyridin 

(897) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(898) 2-(1 -(2-Arninobenzyl)-5-(3,5-dichIorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(899) 2-(2-Cartemoyloxyethoxy)methyl-5-(3-c^loro^ 

(900) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanoI 

(901 ) 5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(902) 2-(2-Aminoethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(903) 2-(1-Ethyl-4-isopropyl-5-phenylthio)-1H-imidazoiecarbaldehyde hydrazone 

(904) 5-(3,5-Dif luorophenylthio)-4-isopropyI-1 -{pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(905) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(906) 1 -(2-Carbamoyloxymethyl-5-(3 > 5-dif luoropheny1thio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(907) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-4-isopropyl-1 -methyl-1 H-imidazole 

(908) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)propanol 

(909) 2-(5-(3-Nitrophenylthio)-4-isopropyi-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(910) 1-(5-(3,5-Drfluorcx3henylthio)-2-(3-h^ 

(91 1 ) 2-(5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(91 2) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(91 3) 2-2-(Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(914) 5-(3.5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1H-imidazol-2-ylmethanol 

(91 5) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-y!methyl)-1 H-imidazol-2-ylmethanol 

(91 6) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -{2(1 H)-pyridon-5-ylmethyl)-1 H-imidazole 

(917) 2-Carbamoyloxymethyl-1 ,5-dibenzyl-4-isopropyl-1 H-imidazole 

(91 8) 2-(1 -Cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(91 9) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyrkiin-3-ylmethyl)-1 H-imidazole 

(920) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(921) Methyl 3-(5-(3-nifrophenylthioH-isopro^^ 

(922) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(923) 2-(3-Carbamoyloxypropyl)-1-cydopropylmeth^ 

(924) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(925) 5-(3-Nitrophenylthio)-4-isopropyM -methyl-1 H-imidazol-2-ylmethyl acetate 

(926) 2-2-(Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(927) 3-{1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-yl)propanol 

(928) 2-(5-(3,5-DifluorcxDhenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl))-1H-imidaz^ 

(929) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylm ethyl)- 1 H-imidazole 

(930) 1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(931) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-meto^ 

(932) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(933) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyI-4-isopropyl-1 -(3-(pyridin-4-yl)propyl-1 H-imidazole 

(934) 2-(3-Cait>amoyloxypropyl-5-(3.5-difto^ 
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(935) 2-(5^3.5-Dichlorophenylthio)-V 

(936) 2-(5K3.5-DicMorophenylt^^ 

93^ 2-3^rbam^oxypropyO-5-(3.5^ifluorophenylthio)-1^^Hspprop^-1 H-.m,dazole 
938) S-^S.S-DimethylphenylthioH -ethyl-4-isopropyl-1 H-imidazd-2-yt)propanrt 
939 5-3.U«l U ^ 

940 UWopy1-5l)henytthio-1-(pyridin-3-ylmethyO-1H^midazol-2-ylm^ylac^ 
941 t4TsoXyl5-(3-fluorophenylthio)-1-(pyri 

(942M-lsopropyl-5^henytthio-1-(pyridin-3-ylmethyl)-1HHrrt^^ ... . 

(944)2-(2-C^m(vlc^ethyl)-4-isopropyl-1-methy1-5i3henylthio-1HMm 

946) 4-(3>Difluorophenyfthio)-1-ethyt-5^ 

947^ 2- 3<^mcvloxypropyt)-5-^ 

948 5- (3 5-DBuoSpherUto 

949 2-(2-Aminoethy1)-4-isoprop^^ 

UUsW^enylth"^^ 
953 5-3.5-DHIuorophenylthio^^ 

/qch\ t« s.nichloroDhenvlthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ytmethanol 

956) l-Benzy1-5-(3.Wimethy1phenylthio)-4-isopropy1-1 H-imidazol-2-ylmethanol 
9571 Methvl 3-(4-isopropy)-1-methy1-5-phenylthio-1 H-imidazol-2-y1)propyonate 

S S^sWoph^ioM^ acetale 
960) 2K4^sopropylO-methy1-5iJhenytthio-1H-imida20l-2-ylmethO)cy)ethy1 acetate 

961 sW^rophenylt^ 

962 U^omethyU-isoprop^^^ 

963 5^3.5-DHIuaophenytthioM^ 

964 2-Carbamoyloxymethyt-5-(3.5-difluorophenylthio)-1 .Wiisopropyl-IH-.m.dazole 

/ofiQ^ ^-rs-f3-NltroDhenylthio)-4-isopropy!-1 -methyl-1 H-imidazol-2-yl)propanol 

971 2-Aminomethyl-5-(3.5<riflu^^ . _ . e 

972 l^Ca^^ 

974 5-(3 5-Dif luorophenytthio)-1 -ethyi^sopropyt^-N-methylamnomethytO Hnmidazole 

975 tlTsopropylWfluo^ . 

2^SSorophen A 
977U- 2-AirirK)ethy1)-5K3.^ , , u . ., . 

980 3- 5-(3.5-DHluoropte^^ 

982 2-2-(/teetoxyethyt)-5K3.5Klichlorophenylthio)-1 -ethyt-4-isopiopyl-1 H-irodazole 
«wai v<5-f3 5-DHIuorophenylthio)-1-ethyl-4HSopropyl-1H-iiTiidazol-2-yl)propanol 

986 M3.5-Dichlorophenyl^ 

987n-4-Aininober*^^ 

968)2^^0^ 

989 sV^irophenyl^ 

(99012-(543 5^ifluorophenylthio)-1-et^ 

992 2- JWrtUbOT*^^ 
993 5- 3 <M>rophenyHhio)^^ 



21 



EP0786 455A1 



(994) 2-(2-Carbampyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(995) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(996) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(997) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

(998) 2-(3-Carbamoyloxypropyl)-5-(3,^ -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(999) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(1000) 3-(1-Benzyl-5-(3,5KJifluorophenylthio)^-isopropyl-1H-imidazol-2-yl)propanol 

(1001) 2-(5-(3-Chlorophenylthio)-44sopropyl-1-(pyridin-2-ylm 

(1002) 2-Carbamoyloxymethyl-5-(3-nrtrophenylthio)-4-isopropyl-i-memyi-iH 

(1003) 4-(3-Nitrophenylthio)-5-isopropyM -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1004) 2-(1,4-Diisopropyi-5-(3,5<iimethyi^^ 

(1005) 4-lsopropyl-2-methanesulfonam^ 

(1006) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl methyl acetate 

(1007) 2-(2-Caiban^oxyethyg-4-isopropyl-5^ 

(1 008) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methyicarbamoytoxymethyl-1 H-imidazole 

(1009) 2-(4-lsopropyl-1-methyl-5-(3-fluorophenylthio))-1H-imidazolecarbaldehyde oxime 

(1010) 2-2-(Acetaxyethyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(101 1) a-(5-(3,5-Difluorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazoM -yl)acetophenone 

(101 2) 2-Aminomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(101 3) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(101 4) 2-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazolecarbaldehyde oxime 

(1015) 4-lsopropyl-2-N-methylthiocaita^ 

(101 6) 2-(5-(3,5-Dimethylphenyrthio)-1 -hexyl-4-isopropyl- 1 H-imidazol-2-yl)ethariol 

(101 7) 2-(5-(3-Chlorophenylthio)-1 -ethyl -4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(1018) 3-(5-(3 < 5-Dimethylphenylthio)-4-isopropyl-1-me%l-1H-imidazol-2-yl)propa^ 

(1019) 2-Aminomethyl-1-ethyl-4-isopropyl-5-(3-fluorophenylthio)-1H-imid 

(1020) 2-(2-CaroamoyloxyethyO-5-(3,5<lifluorophenylthio)-4-isopropyl-1^ 

(1 02 1 )2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl- 1 -methyl-5-(3-fluorophenylthio)-1H-imidazole 

(1 022) 1 -Benzyl-4-(3,5-dif luorophenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1 023) 1 -Allyl-5-(3,5^ichlorophenylthio)-2-(2-<»rbamoyIoxyethyl)-4-isopropyt-1 H-imidazole 

(1024) 5-(3>DifluorophenyKhi^^ 

(1 025) 2-(5-(3,5-Dif luoropheny1thio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyi)-1 H-imidazol-2-yl)ethanol 

(1 026) 1 -p-Carbamoyloxymethyl-S-tS.S-difluorophenylthioJ^-isopropyl-l H-imidazol-1 -yl)-2-propanone 

(1027) 3-(4-lsopropyl-5iDhenylthio-1-(pyridin-4-ylmethyl)-1H-imidazol-2-yOpro^ 

(1028) 5-(3,5-Dich!orophenylthio)-2-c^ 

(1 029) 2-Carbamoyloxymethyl-5-isopropyl-4-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 030) 1 -AIIyl-5-(3,5<Hc*lorophenyt1hio)-2-ra H-imidazole 

(1 031 )2-(5-(3,5-DichlorophenyKhio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanoI 

(1032) 2-(2-CaroamoylQxyethyO-5-(3 l 5-diflucffophenylthio)-1^ 

(1 033) 2-(3-CartDarTK>yloxypropyl)-5-(3,5-dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(1034) 2-Cait>amoyloxymethyl-5-(3.5-dffl^^ 

(1035) 2-Aminomethyl-1 -ethyl-5-isopropy1-4-phenylthio-1 H-imidazole 

( 1 036) 2- Aminomethyl-5-isopropyl- 1 -methyl-4-(3-f luorophenyithio)-1 H-imidazole 

(1037) 1-Ethyl-4-isopropyl-2-N-methyl^^ 

(1 038) 1 -Benzyl-4-(3,5-dif luorophenylthio)-5-isopropyl-1 H-imidazol-2-yl methanol 

(1039) 2-(5-(3,5-Difluorophenyfth^ 

( 1 040) 2-Carbamoyloxymethyl- 1 -ethyl-5-isopropyl-4-(3-f luorophenylthio)-1 H-imidazole 
(1 041 )a-(2-(2-Carbamoyloxye^ 

(1 042) 2-Acetylaminomethyl-4-isopropyl-5-phenyIthio-1 -(pyridin-4-y!methyi)-1 H-imidazole 

(1 043) 2-(2-toroamoyloxyethoxy)me^ -methyl-1 H-imidazole 

(1044) 2-Acetylaminomethyl-5-(3,5<Jifluorophenyrthio)-4-isopropyl-1-(pyridi 

(1 045) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 
0046)5-(3>Difluorophenylthio)-4-isopropyi-2-N-methylthiocarbamo 

zole 

(1047) 3-(5-(3.5-Dichlorophenyfthio)-4^^ 

(1 048) 2-(2-CaiterrK>ylaxyet^ 

(1049) 5-(3-N"rtrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(1 050) 2-(1 -Allyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1051) 2-(5-(3-Chlorophenylthio)-1-eth^^ acetate 
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(1 052) 2-(4-(3-Nitrophenylthio)-5-isopropyl-1 -methyO-1 H-imidazolecarbaldehyde 

(1053) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 054) 5-(3>Dichlorophenylthio)-2-(2-rarbamo^ -(2,2,2-trif luoroethyl)-1 H-imidazole 

(1055) 2-(^(3,5-DffluorophenylthioM-^^ 

(1056) 1-(3-Aminobenzyi)-5-(3,5HJich!orophenylthio)-2-(2K»rbam 

(1057) 2-(5-(3-Nitrophen^thio)-4-i^ 

(1058) 1 -(2-Aminobenzyl)-5-(3,5-di^^ 

(1059) 3-(4-lsopropyl-5-pher^thio-1 -(pyridin-3-ylmethy!)-1 H-imidazol-2-yl)propanol 

(1 060) 1 -Allyl-2-(2-carbamoyloxy^ 

(1 061 )5-(3-Ch1orophenylthio)-4-isopropyM -methyl-1 H-imidazol-2-ylacetonitrile 

(1 062) 3-(5-(3,5-Dif luorophenyithio)-4-isopropyl-1 -(pyridin-3-yl methyl)- 1 H-imidazol-2-yI)propanol 

(1 063) 2-Aminomethyl-5-(3 ( 5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 064) 3-(1 -AIIyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-y!)propanol 

(1065) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1H-imidazol-2-yl)p 

(1 066) 2-(2-Aminoethyl)-5-(3.5-dichlorophenyithio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1067) 5-(3,5-Difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(1068) 5-(3-Chlorophenylthio)-1 -ethyt-4-isopropyl-1 H-imidazol-2-yl acetate 

(1069) 4-(3-Nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1070) Methyl 3-(4-isopropyM -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-yl)propionate 

(1071) 2-(2-Azidoethyl)-5-(3-c*ilorophen^ 

(1072) 3-(5-(3,5-Dimethylphenytthio)-4-^ 

(1073) 5-(3-NitrophenylthioH-isc^ 

(1 074) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethy1)-1 H-imidazol-2-ylmethoxy)ethanol 

(1075) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ytmethyl)-1 Hnmidazot-2-ylmethaxy)ethyi acetate 

(1076) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethy!)-1 H-imidazole 

(1077) 2-AzkJomethyl-5-(3-nitr^ 

(1078) 5-(3.5-Dimethylphenylthio)-4-isopropy1-1 -methyl- 1 H-imidazol-2-ylmethanol 

(1079) 2-Acetylaminomethyl-4-isopropyl-5-^ 

(1 080) 2-(5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -(pyrdin-2-ylmethyl))-1 H-imidazolecarbaldehyde 

(1081) 3-(1-Allyl-5-(3,5<lifluorophenyfthio)-4-isopropyl-1H-imidaz^ 

(1082) 5-(3>Difluorophenylthio^ 

(1 083) 5-(3-Nitrophenylthio)-4-isopropyl- 1 -(pyridin-2-ylmethyl)- 1 H-imidazol-2-ylmethyl acetate 

(1084) 4- lsopropyl-1-methyl-5-(3-fluorophenylthio)-1H-imidazol-2-ylmethanol 

(1 085) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyO-1H-imidazol-2-yl)ethanol 

(1086) 2-(5-(3,5-Difluorophenylttiio)-1 -fluoromethyW-isopropyl-1 H-imidazol-2-yl)ethanol 

(1087) 5-(3.5-Dichlorophenylt^ 

( 1 088) 1 -(5-(3,5-Dichlorophenyfthio)-2^ 

(1089) 5-(3-Chlorophenylthio)-2<naminom H-imidazole 

(1 090) N-(5-(3-Chlorophenyfthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1091) Methyl 3-(5-(3-chlorophenyrthio)-1-e%l-4-isoprapyl-1H-imicteoI-2-yl)propionate 

(1092) 5-(3-Nitrophenylthio)-4-isoprop^-1-(pyridin-2-ylmethyl) acetate 

(1093) 2-(2-Azidoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4- 

(1 094) 2-(2-Carbamoyloxyethyl)-5-(3 l 5-drf luorophenylthio)-1 ,4-diisopropyM H-imidazole 

(1095) 2-Azidomethyl-4-(3,5-drf luorophenylthio)-5-isopropyl-1 -methyl -1 H-imidazole 

(1096) 2-(2-Aminoethyl)-4-isoprcpyl-5-phenylthio-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(1097) 2-Azidomethyl-5-(3-nitrophenylthio)-1 -ethyI-4-isopropyl-1 H-imidazole 

(1098) 5-(3-Chlorophenylthio)-4-iso^ 

(1099) 5-(3,5-Dichlorophenylthio)-1 -ethyt-4-isopropyl-1 H-imidazol-2-ylmethyI acetate 

(1 1 00) 4-lsopropyl-5-pheny!thio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(1 1 01 )a-(2-(3-Carbamoyloxypropyl)-5-(3 t 5-dif luorophenylthio)-4-isopropyl-1 H-imidazoM -yi)acetophenone 
(1 l02)2-Azidomethyl-4-isopropy1-5-phenylthio-1-(pyridin-2-ylmethyO-1 H-imidazole 

(1 103) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-(3-fluorophe^ -(pyridin-3-yl methyl)- 1 H-imidazole 

(1 104) 2-(2-AminoethyO-5-(3.5-dichlorophenylthio)-4-isopropyI-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 105) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyO-4-isopropyl-1 -(2(1 H)-pyridon-5-ytmethyl)-1 H-imida- 
zole 

(1 106) N-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-4-ylmethyl)acetamidine 

(1107) 4-lsopropyl-2-N-methylaminomethyl-5-(3-fluorophenylthio)-1-(pyrid 

(1 1 08) 2-Dimethylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 09) 2-(2-Carbamoyloxyethyl)-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 
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(1 1 10)1-Allyl-2-(2-carbamoyloxyethM^ H-imidazole 
(1111 )2-A2idomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 1 12) 5-(3-Chlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 1 1 3) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(111 4) 5-(3>Dichlorophenylth^ -(2-methylpyridin-3-yimethyl)-1 H-imida- 
zole 

(1115) 2-(4-lsopropyt-5-(3-fluorophen^ hydrazone 

(111 6) 2-(2-AminoethyI)-5-(3.5<Jichlorophenylthio)-4-isopr^ -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 1 7) 5-(3-Nitrophenyltriio)-i -etnyi-4-isopropyi-2-meihanesuiTonamidomeihyi- i H-innuazuiu 

(1 1 1 8) 1 -Ethyl-5-isopropyl-4-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(1 1 1 9) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 1 20) 2-(2-Azidoethyl)-5-(3,5-d'rf luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 21 )N-(5-(3.5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 122) 2-(5-lsopropyI-4-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(1123) 3-(5-(3.5-Difluorophenylth^ 

(1 1 24) 2-(2-Caitamoyloxyethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 1 25) 2-(1 -Ethyt-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazd-2-ylmethoxy)ethyl acetate 

(1 1 26) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethaxy)ethanol 

(1 1 27) 5-(3>Dichlorophenylthio)-2-rato^ H-imidazole 

(1 1 28) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)ethanol 

(1129) 2-(1-Allyl-5-(3,5<limethylphenylthio)-4-isopropyl-1H-imidazol^ 

(1 1 30) 2-(2-CarbamoyloxyethyO-5-(3,5<lif luorophenylthio)-4-isopropyM -(3-(pyridin-4-yl)propyl)-1 H-imidazole 
(1 1 31 )2-(3-Caibamoyloxypropyi)-5-(3,5-dimethylphenylthio)- -fluoromethyl-4-isopropyl-1 H-imidazole 

(1 1 32) 5-(3-Chlorophenylthio)-2<iimethylaminomethyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 33) 4-(3,5-Dif luorophenylthio)-5-isopropyl-1 -(pyridin-4-yl methyl)- 1 H-imidazol-2-ylmethanol 

(1 134) 2-Acetylaminomethyl-4-isopropyl-1-methyl-5-phenylthio-1 H-imidazole 

(1 1 35) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(1 1 36) 2-2-(Acetoxyetfiyl)-4-isopropyl-5-phenyrthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 37) 3-(1 -(4-Aminobenzyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 1 38) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 1 39) 2-CartDamoyloxymethyl-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(1 1 40) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-yimethyl)-1 H-imidazol-2-yOethanol 
(1 1 41 )5-(3,5-Dif luorophertylthio)-1 -ethyl -4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 1 42) 4-lsopropyl-2-methanesulfonamidomethyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 1 43) 2-(1 -Ethyl-4-isopropyl-5«phenylthio-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 1 44) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylthiocarbamoyloxym -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 45) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 
0146)5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1- 

(1 1 47) 2-2-(Acetoxyethy1)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 1 48) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1-(pyridin-3-y!methyl)-1 H-imidazole 

(1 1 49) 5-(3,5-Dichlorophenyithio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(1 1 50) 4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 1 51 )Methyl 3-(4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-y1)propionate 

(1 1 52) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(1 1 53) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 1 54) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole 

(1 1 55) 4-(3-Chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethano! 

(1 1 56) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yI)propanol 

(1 1 57) 3-(5-(3,5-Dif luorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 1 58) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyI)-1 H-imidazol-2-ylmethyl acetate 

(1 1 59) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyf)-2-ureidomethyl-1 H-imidazole 

(1 1 60) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(1 1 61) 5-(3>Dichlorophenylthio)-4H^ 
zole 

(1 1 62) 5-(3,5-Dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1 1 63) 2-(3-Carbamc^oxypropyl)-5-(3,5<lifluorophenylthio)-4-isop^ H-imidazole 

(1 1 64) 3-(5-(3,5-Dif luorophenyithio)-4-isopropyl-1 -(3-(pyridin-4-yi)propyl)-1 H-imidazol-2-yl)propanol 

(1 1 65) 2-Dimethylaminomethyl-4-isopropy1-5-phenylthio-1 -(pyrkJin-3-ylmethyl)-1 H-imidazole 

(1 1 66) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
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(1 167) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluoropheny!thio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 1 68) 2-Diaminomethyleneaminomethyl-1 -ethyl-4-isoprcpyl-5-pheny1thio-1 H-imidazole 

(1 1 69) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 1 70) 1 -(2-(2-CarbamoyloxyethyO-5-(3 t 5-dif luorophenylthio)-4-isopropyl-1 H-imidazoI-1 -yl)-2-propanone 
(1 1 71 )3-(4-lsopropyl-1 -methyl-5-pheny!thio-1 H-imidazol-2-yl)propanol 

(1 l72)2-Carbamoyloxymeth^-5-(3,5<Iimethyiphenylthio)^-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 73) 2-(5-(3-Nitropheny1thio)-4-isopropyl-1 -(pyridin-3-ylm ethyl))- 1 H-imidazolecarbaldehyde oxime 

(1 1 74) N-(5-(3-Nitrophenylthio)-4-isoproFyl-1 -(pyri din-3-yl methyl)- 1 H-imidazol-4-ylmethyl)acetamidine 

(1 1 75) 2-2-(AcetoxyethyO"5-(3<hlorophenyfthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 1 76) 3-(5-(3.5-D"rf luorophenylthio)-1 -f luoromethyl-4-isopropyl- 1 H-imidazol-2-yl)propanoI 

(1 177) a-(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(1 1 78) 2-Caroamoyloxymethyl-5-(3 P 5<lrtluorophenyrthio)-4-isopropyl^ 

(1 179) 1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylacetonitrile 

(1180) 2-(5-(3,5-Dichlorophenytthio)-1-ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde hydrazone 
(1 1 81 )2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin«4-ylmethyl)-1 H-imidazol-2-yOethanol 

(1 182) 5-(3,5-DichlorophenyltN^ -(pyridin-3-ylmethyl)-1 H-imida- 
zole 

(1 1 83) 2-Aminomethyl-4-(3,5-dif luorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 184) 1 -n-Butyl-2-(3-carbamoyloxypropyO-5-(3,5-dimethylphenylthio)-4-isopropy^ H-imidazole 

(1 1 85) 2-(4-lsopropyl-1 -methyl-5-(3-f luorophenyrthio)-1 H-imidazol-2-yl)ethanol 

(1 186) 1 -Allyl-2-(2-carbamoyloxytf^ H-imidazole 

(1 1 87) 2-(5-(3,5-Dichlorophenyrthio)-4-isopropyl-1 -(2(1 H)-pyridon-5-ylmethy0-1 H-imidazol-2-yl)ethanol 

(1 l88)5-(3,5-Dichlorophenyrthfo -(quinolin-3-yl methyl)- 1 H-imidazole 

(1 1 89) 2-(1 -(4-AminobenzyO-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yi)ethanol 

(1 1 90) 5-(3,5-Dichlorophenyrthio)-2-(3-carbamoy1axypropyl)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(1 191) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy) ethyl acetate 

(1 192) 2-(5-(3,5-DichlorophenyHhio)-4-isoprc^yl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 1 93) 2-AzidomethyM -ethyl-4-isopropyl-5-phenytthio-1 H-imidazole 

(1 1 94) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylcaroamoyloxymethyl-1 H-imidazole 

(1 1 95) 2-(1 -(3-Aminobenzyl)-5-(3,5-dichiorophenyithio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 196) 2-Aminomethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 197) 4-(3,5-Drfluorophenyrthio)-1 -ethyl-5-isopropyi-1 H-imidazol-2-ylmethyl acetate 

(1 1 98) 2-Dimethylaminomethyl-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 199) 2-Aminomethyl-4-(3-nrtrophenyrthio)-1-ethyl-5-isopropyl-1 H-imidazole 

(1200) a-(5-(3,5-Dimethylphenylthio)-2-hydroxymethyl-4-isopropyl-1H-imW 

(1201) 5-(3.5-Difluorophenylthio)-4-isopropyl-2-N-methyfthio 
zote 

(1202) 2-(2-CaroanroyloxyethyO-1^ 

(1 203) 2- Azkiomethyl-4-isopropyl-5-^ 

(1204) 2-(5-lsopropyl-4-(3-fluorophenyl^ 

(1 205) 5-(3,5-Dichlorcphenylthio)-2-(3-c»rbamoylQxypropyl)-4-isopropyl-1 -(2,2.2-tr'rf luoroethyl)-1 H-imidazole 

(1 206) 4- lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl methanol 

(1207) 3-(5-(3-Chlorophenyrmio)-4-isopropyl-1-(pyridin-3-ylmethyO^ 

(1 208) 3-(1 -(3-Aminobenz^-5-(3,5-dichlorophenylthio)-4-isopropyl- 1 H-imidazol-2-yl)propanol 

(1 209) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 21 0) 2-(4-lsopropyl-1 -methyl-5-phenylthio)-1 H-imidazolecarbaldehyde hydrazone 

(121 1) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(121 2) 2-(4-(3-CWorophenylthio)-5-isopropyl-1 -methyl)-! H-imidazolecarbaldehyde 

(121 3) 2-(5-(3,5-Difluorophenyrthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1214) 5-lsopropyl-4-(3-fluoropheny^ 

(1 21 5) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(1216) 4-lsopropyl-5-(3-fluoropheny^^ 

(1217) 2-(4-lsoprapyl-5-phenylthio-1-(pyridin-2-ylmethyl))-1H-imidazoleca^ 

(121 8) 1 -Ethyl-4-isopropyl-2-N-metriylcarbamoyloxymethyl-5-(3-fluorophe H-imidazole 

(121 9) 2-(5-lsopropyl-1 -methyl-4-(3-fluorophenyrthio))-1 H-imidazolecarbaldehyde 

(1220) 5-(3,5-Dichlorophenylthto^ 

(1 22 1 )3-(1 -(3-Aminobenzyl)-5-(3,5-drf luorophenyrthio)-4-isopropyl-1 H-imidazol-2-yOpropanol 

(1 222) 3-(5-(3,5-Dif luorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)propanol 

(1223) 2-(2-Carbamoyloxyethyl)-1 -ethyl -4-isopropyl-5-phenyrthio-1 H-imidazole 
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(1 224) 3-(5-(3,5-Dichlorophenyhhio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1225) 5-(3,5-Dichlorophenylthio)-4-isopropyI-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1226) 4-(3-Nitrophenylthio)-5-isopropyl-1 -methyl- 1 H-imidazol-2-ylmethanol 

(1227) 5-(3.5-Dif luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1228) 5-(3-Chlorophenylthio)-1-ethyl^-isopropyl-2-N-methylaminomet 

(1 229) 1 -n-Butyl-2-(3-c»rbamoyloxypr^ H-imidazole 

(1230) 5-(3.5-Dtfluorophenylthio)-4-^ 

(1231) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

^1 lii3ki^~OarDaiTiyyiUAy i I'Rsu'iy i~i>-iooj>i *~ » ~> » iwu ij i -r A w — - 

(1233) 2-(4-(3,5-Difluorophenylthio)-^ 

(1234) 2-(5-(3,5-Dichlorophenyhhio)-1-eW 

(1235) 2-(3-Caifcamoyloxypropyl)-5-(3^^^ 

(1 236) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl))-1H-imidazolecarbaldehyde 

(1237) 2-(2-Aminoethyl)-5-(3-nit^ 

(1238) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyM H-imidazole 

(1 239) 2-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyt)-1 H-imidazol-2-yl)ethanol 

(1240) 3-(4-lsopropyM -methyl-5-(3-f luorophenylthio)-1 H^^^ 

(1241) Methyl 3-(5-(3-chlorophe^ 

(1242) 2-(3-Carbamoyla^ 

(1243) 4-(3.5-Difluorophenylthio)-5-isopro^^ 

(1244) 2-(4-lsopropyl-5-phenyKhio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-y1)ethanol 

(1245) 4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethanol 

(1 246) 2-(2-Aminoethyl)-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(1247) 2-Carbamoyloxymethyl-4-(3^ 

(1248) 2-Aminomethyl-1 -ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazole 

(1249) 2-Carbamoy»oxymethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyri 

(1250) 2-2-(AcetcocyethyI)-1 -ethyl-4-isopropyl-5-phenytthio-1 H-imidazole 

(1251) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(1252) 5-(3.5-Dichlorophenylthio)-4-isopropyl-1-methyl-2-N-methy1carte 

(1253) 2-(2-Cart»moyta^^ 

(1254) 4-(3,5-Difluorophenylthio)-1-ethyl-5-isopropyl-1H-imidazol-2-ylmethanol 

(1255) 2-Carbamoyloxymethyl-5-(3-chlorophenyrthio)-4-isopropyl-1-(pyrd 

(1256) 2-(4-lsopropyl-5i>henylthio-1^ 

(1257) 2-Azidomethyl-5-(3,5-dichloropheny^ 

(1258) 2-(5-(3,5-Dimethylphenylthio)^ 

(1259) 2-(2-Aminoethyl)-5-(3<hlorophenylthio)-4-isopropyl-1-methyl-1H-imidaz 

(1260) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1261) 2-(4-(3,5-Difluorophenylthio)-5-isopropyl-1-(pyridin-4-ylme%W 

(1262) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyf)-l H-imidazol-2-ylmethanol 

(1263) 3-(5-(3.5-Dffluoropheny^ 

(1264) 2-(2-Aminoethyl)-5-(3 l 5^if luorophenyfthio)-4-isopropyl-1 -methyl- 1 H-imidazole 

(1265) 5-(3 5-Dif luorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(1266) 5-(3!5-Dichlorcphenylthio)-1-^ 

(1267) 1 ,2-Di-(2-c^amoylaxye^ 

(1268) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1-(pyridin-4-y^ 

(12B9)2-Arrirx>inetl^ 

(1270) 2-Acetylaminomethyl-5-(3-nit^ 

(1271) 2-AcetyiamirK>methyl-4-isopropyl-5-(3-fluoroph^ 

(1272) 2-Acetylaminon^ , 

(1273) 2-Carbamoyloxymethyl-5-(3.5-dfflw 

(1274) a-(2-(2-Hydroxyethy1)-5-(3,5^im^ 

(1 275) a-(5-(3,5-Dichlorophenylthio)-2-(3-caitemoyloxypropyl)-4-isoprop^ H-imidazol-1 -yl)acetophenone 

(1276) 5-(3>DichlorophenylthioH^ 

(1277) N-(5-(3,5-D*rfluorophenyl^ 

(1 278) 1 -Cyclopropylmethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 279) 1 -Allyl-2-carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(1280) 2-Dimethylaminomethyl-1 -ethyl-4-isopropyl-5-phenyfthio-1 H-imidazole 

(1281) 5-(3>Dichlorophenyfthio)-2<arta^ 

(1 282) 4-(3-Chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
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(1 283) 5-(3,5-Dichlorophenylthio)-2K:arbamoyloxymethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1284) 2-Acetylaminomethyl-5-(3,54 

(1 285) 3-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 286) N-(5-(3.5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyI)-1 H-imidazol-4-ylmethyl)acetamidine 

(1287) 4-lsopropyl-2-N-methylthiocata^ 

(1288) Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -methyl- 1H-imkJazol-2-yl)propionate 

(1289) 2-(1-Ethyl-5-isopropyl-4-(3-fluoro^^ 

(1 290) 1 -Ber^-2-carterroyloxymeth^ H-imidazole 

(1291) 5-(3-N'rtrophenylthio)-4-«^^ 

(1292) 2-(2-Caroamoyloxyethoxy)methyl-4H^^ 

(1 293) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-(3^luorophenylthio)-1 -(pyridin-3-ylmethyi)-1 H-imidazole 

(1294) 2-(2-Azidoethyt)-5-(3-nitroph^ 

(1 295) 2-(2-Azidoethyl)-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(1296) 2-Aminomethyl-5-(3,5Hjffluorop^ H-imidazole 

(1297) 5-(3,5-Difluorophem/^ 

(1298) 1-(2-(3-CarbamoyloxypropyO-5-(3,5-difluorophenylthio^ 

(1299) 3-(5-(3,5-Dichlorophenyhhio)^ 

(1 300) 2- Aminomethyl-5-(3,5<Jichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyi)-1 H-imidazole 

(1301) 2-Aminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(1302) 2-(1 -Ethyl-4-isopropyl-5iDhenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(1303) 2-(4-(3 ( 5-Difluorophenylthio)-1-ethyi-5-isopropyl-1H-imidazol-2-ylmeth 

(1 304) 2-(2-Carbamoyloxyethyi)-1 t 4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

(1305) 2-0-Benzyl-5-(3,5-difluorophenylth^^ 

(1306) 5-(3,5-Dtfluorophenyithio)^ 

(1307) Methyl 3-(4-isopropyl-5-(3-fluorophenyithio)-1 -{pyridin-2-yl methyl) -1 H-imidazol-2-yl)propionate 

(1 308) 2-(1 -Ethyl-4-isopropyl-5K34luorophe^^ 

(1 309) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(131 0) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-y1methyl)-1 H-imidazol-2-yl)ethanol 

(1311 )2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropy1-1 -(pyridin-4-yl methyl)- 1 H-imidazole 

(1312) 5-(3>DichlorophenyW^^ 
zole 

(1313) 2-Aminomethyl-5-(3.5<lifluorophenyfthio)-4-isopropyl-1-(pyridin-3- 

(1314) 2-(1-Ethyl-5-isopropyl-4-phenylthio)-1H-imidazolecartDaldehyde 

(1315) 2-(5-(3.5-Difluoroph« 

(131 6) 3-(1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 31 7) 2-(4-lsopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(131 8) 5-(3,5-Dichlorophenytthio)-1 ,4-diisopropyl-1 H-imidazol-2-ytmethanol 

(1 31 9) 2- Azidomethyl-4-(3-nitrophenylthio)-5-isopropy»-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1320) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(1321) 5-(3>Dichlorcphenylthio)-2Kfiaminomethylen 

(1322) 5-(3!5-Dichlorophenylthio)-2-(2-^^ 

(1 323) 5-(3-Chlorophenylthio)-4-isopropyM -(pyridin-4-yimethyl)-1 H-imidazol-2-ylmethanol 

(1 324) 2-(3-Carbamoyloxypropyl)-5-(3.5-dif luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(1325) 5-(3.5-Difluorophenylthio)-1 ,4-diisopropyi-1 H-imidazo!-2-ylmethanol 

(1 326) 3-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(quinolin-3-ytmethyl)-1 H-imidazol-2-yl)propanol 

(1327) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(1328) 4-lsopropyl-5-(3-fiuorophenylthio)-1-(pyridin-4-ylmethyl)-1H-imidazol-2-y^ 

(1 329) 2-Aminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1330) 5-(3,5-Difluoropher^ acetate 

(1331) 2-(5«(3,5-Difluoropheny^ 

(1 332) 2-(4-(3-Chlorophenylthio)-5-isopropyl-1 -(pyridin-4-yl methyl)- 1 H-imidazol-2-ylmethoxy)ethanol 

(1 333) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1334) N-(5-(3-Chlorophenylthio)-1-ethyl-4-isoprapyl-1H-imidazol-4-ylmeth^ 

(1335) 5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1H-imid^ 

(1336) 3-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 337) 3-(1 -n-Butyl-5-(3,5-dif luorophenyfthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1338) 2-(2-CarbamoyloxyethyO-5-(3,5^ifluorophenylthio)-1-fluoromethyl-4-^ 

(1 339) 5-(3,5-Dichlorophenyl^ -(pyridin-2-yimethyl)-1 H-imida- 
zole 
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1340)2-2-(Acetaxyethyl)-4-isopropyM^ 
;i341)5-(3,5-Drfluorophenylthio)-1-eth^ 

;1 342)2-(3-Caroamoy1oxyp^ -methyl-1 H-imidazole 

;i343)2-(2-Ckrbamoyla)cyethoxy)meth^^ 

;1 344)3-(5-(3,5-DichlorophenyKhio)-1 «f luoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 
;i345)2-(5-(3,5-Dlfluorophenylthjo)-4-isopropyl-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(1 346) N-(5-(3-NitrophenyIthio)-4-isopropyl- 1 -(pyridin-4-ylmethyl)- 1 H-imidazol-4-ylmethyl)acetamidine 

(1 347) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoy!axyethyI)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 348) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(1349) 2-Caroamoyloxymetriyl-4-isoprop^ 

(1 350) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1351) 2-(5-(3-Chlorophen^thio)-4^ 

(1 352) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 353) 2-CarbamoyIoxymethyl-5-(3,5<litluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 354) 5-(3.5-Dichlorophenylthio)-2-(2-cartDamoyloxyethyl)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 355) 2-(4-(3-Nitrophenyithio)-1 -ethyl-5-isopropyl)-1 H-imidazolecarbaldehyde 

(1356) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 357) 2-(5-(3,5-Dichlorophenytthio)-^ H-imidazol-2-ylmethoxy)ethanol 

(1358) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidom^ 

(1 359) 5-(3,5-Drf luorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1360) 5-(3,5-Drfluorophenyimio^ 

(1361) 3-0 -Benzyl-5-(3,5-dimethylphenyfthio)-4-isopropyl-1HH 

(1 362) 2-(4-(3,5-Drf luorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(1363) 5-(3-Chlorophenylthio)-4-isopro^ 

(1 364) 2-(2-Azidoethyl)-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(1 365) 3-(1 -Benzyl-5-(3,5-dif luorophenyrthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 366) 2-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(1 367) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl methanol 

(1 368) 4- lsopropyl-2-N-methylcarbamoyloxyme%l-5-(3-f luorophenyfthi^^ -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 369) 2-Acetylaminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(1 370) 2-Caibamoyloxymethyl-1 -ethyl-4-isopropyl-5-phenyrthio-1 H-imidazole 

(1371) 5-(3 f 5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(1 372) 1 -(2-CkrbarTOylcocymethyl-5-(3,5^ 

(1 373) 2-(4-lsopropyl-5-(3-fluorophenyrthio)-1 -(pyridin-2-ylmethyf)-1 H-imidazol-2-ylmethoxy) ethyl acetate 

(1374) 2-(5-(3,5-DichIoropheny^ 

(1375) 3-(1 -n-Butyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1376) 2-(2-Azidoethyl)-5-(3 P 5-dHluorophenylthio)-4-isop^ 

(1 377) 2-(2-CarbanrioylGxyetryO-5^^ -methyl-1 H-imidazole 

(1 378) 2-(3-CaibanrK>ylQxypropyl)-5-(3-nrtrophenyrthio)-4-isopropy^ -(pyridin-3-ylmethyl)-1 H-imidazole 

(1379) 5-(3-Chlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1380) 2-Azidomethyl-4-isopropyl-1-methyl-5-(3-fluorophenylthio)-1H-imidazole 

(1 381 )2-(3-Carbamoyloxypropyl)-5-(3,5-drf luorophenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazole 

(1382) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1-methyl-1H-imW 

(1383) 5-(3>Dichlorophenylthio)^ 

(1 384) 5-(3,SDichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyrkJin-3-ylmethyl)-1 H-imidazole 

(1385) 5-(3.5-Dichlorophenylthio)-2^ 

(1386) 2-(5-(3,5-Difluorophenyr^ 

(1387) 2-Carbamoyloxymetriyl-4-(3-chlorophenyfthio)-5-isopropy^ 

(1 388) 5-(3.5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -cyclopropylmethyl-4-isopropyl-1 H-imidazole 

(1 389) 2-CaroarTK>yloxymetrryl-5-(3 ( 5-dif luorophenylthio)- 1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(1390) 2-(2-AzidoetriyO^-isopi^yl-5-(3-fluorophenylthio)-1-(py^ 

(1391) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyQ-1 H-imidazolecarbaldehyde hydrazone 

(1 392) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyI)-1 H-imidazol-2-ylmethyl acetate 

(1 393) 2-(3-Caroamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1394) 2-(2-CarbarTK>yloxyethoxy)met^ 

(1 395) 2-(3-Caroamoyloxypropyl)-1 ^-diisopropyl-S-tS.S-dimethylphenyrtnioJ-l H-imidazole 

(1396) 1-Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1H-imidazol-2-ylmethanol 

(1397) 2-(2-Carbarrx>yloxyetriyO-5-(3,5^ 

(1398) 5-(3-Chloropheny1thio)-4-isopropyl-1 -(pyridin-2-ylmethy0-1 H-imidazol-2-ylmethyl acetate 
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1 399) 1 -Ethyl-5-isopropyl-4-(3-f luorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

1 400) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl- 1 -(pyridin-2-ylmethyl)-1H-imidazol-2-yl)ethanol 

1401) 1 -Ethyl-4-isoprapyl-2-methanesulfonamidomethyI-5-phenylthio-1 H-imidazole 
;i402)2-Aminomethyl-4-(3,5-dichloroph 
;i403)2-(2-Azidoeth^)-4-isopropyl-1-methyl-5-(3-fluorophenylth'w 

;1 404)2-Diaminomethyleneaminomethyl-1 -ethy1-4-isopropyt-5-(3-f luorophenylthio)-1 H-imidazole 

[1405) 2-Azidomethyl-5H3,5<Jichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[1406) 5-(3,5-Di<*lorophenyffi^ 

[1 407) 2-(3-Carbamoy!oxypropyl)-5-(3 l 5-d"rf luorophenyrthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole 

[1 408) 5-(3-Chlorophenylthio)-2^^ 

[1409) 5-(3,5-Dichlorophenytthio)-2-(2-c»rtamoyloxyethyl)-1 ,4-diisopropyl-1 H-imidazole 

[1410) 2-(2-Azidc>ethyi)-5-(3 t Wifluorophenylthio)-4-isopropyl-1-meth H-imidazole 

[1411 )2-(2-C^rbarrioyloxyethoxy)methyl-5-(3-chlorophenylthio^ -ethyl-4-isopropyl-1 H-imidazole 

(1412) 2-Azklomethyl-4-(3 l 5<lichlorophenytmio)-5-isopropyl-1- 

(1413) 3-(5-(3.5-Difluorophenylth^ 

(1414) 2-2-{AcetoxyethyO-5-(3-chlorophenylthio)-4-isopropyl-1-^^ 

(141 5) 2-(1 -Benzyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 41 6) 2-Azidomethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(1 41 7) 5-(3-Nitrophenylthio)-4-isopropyl- 1 -(pyridin-4-ylmethyl)- 1 H-imidazol-2-yiacetonitrile 

(141 8) 2-2-(Acetoxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ytmethyl)-1 H-imidazole 

(1 41 9) 2-(5-(3,5-Drf luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(1420) 4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyO-1 H-imidazol-2-yI acetate 

(1 421 )2-Diaminomethyleneaminomethyl-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1422) 2-Acetylaminomethyl-1 -eth^ 

(1423) 1 -Ethyl-4-isopropyl-5-phenylthio-2-ureidomethyl-1 H-imidazole 

(1 424) 2-Caroamoyioxymethyl-1 ,4-diisopropyl-5-(3,5-dimethylphenyfthio)-1 H-imidazole 

(1 425) 3-(5-(3,5-Drf luorophenylthio)-4-isopropyi-1 -(pyridin-2-ylmethyO-1H-imidazol-2-yI)propanol 

(1426) 2-(4-lsopropyl-1-methyl-5-phenylthio)-1 H-imidazolecarbaldehyde oxime 

(1 427) 5-(3, 5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(1 428) 3-(1 -Cyclopropylmethyl-5-(3 f 5-dimethyiphenylthio)-4-i 

(1429) 5-(3>Dichlorophenylthio)-4-isopropyl-1-n-propyi-1H-imidazol-2-ylmethano 

(1430) 1-(3-Aminc)benzyl)-5-(3 ( 5Kjichlorophenylthio)-2-(3-carbamo^ 

(1431) 2-(5-(3,5-Dichlorophenyltrt^^^ oxime 

(1432) 5-(3-Chlorophenylthio)-4-i^ 

(1 433) 1 -(2-(3-CarbarnoyloxypropyO-5^ H-imidazol-1 -yl)-2-propanone 

(1 434) 2-(3-Cart5amoyloxypropyO-4-isopropyl-1 -methy1-5-(3-f luorophenyithio)-1 H-imidazole 

(1435) 5-(3>Difiuoropherrytth^ 

(1 436) 4-(3 t 5-Dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1 437) a-(5-(3,5-Dif luorophenylthio)-2-hydroxymethyt-4-isopropyl-1 H-imidazol-1 -yOacetophenone 

(1438) Methyl 3-(5-(3-nitrophenylthio)-1 - ethyl -4-isopropyl-1 H-imidazol-2-yl)propionate 

(1 439) 2-Azidomethyl-1 -ethyl-4-isopropyl-5-(3-f luorophenytthio)-1 H-imidazole 
(lW)2-(2-Carbarrx)ylO)cyethyO-5^^ 

(1 441 )3-(5-(3.5-Dichloropheny1thio)- 1 -n-butyl-4-isopropyl-1 H-imidazol-2-yI)propanol 

(1 442) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-y1me%Q-2-ureidomethyl-1 H-imidazole 

(1 443) 3-(5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyM-isopropyl-1 H-imidazol-2-yl)propanol 

(1 444) 2-2-(A<^oxyethyO-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyi)-1 H-imidazole 

(1445) 4-lsopropyl-5-phenyfthio-1-^ 

(1 446) 2-(4-(3 > 5-Dichlorophenylthio)-5-isopropyl-1 -methyl)-1 H-imidazolecarbaldehyde 

(1 447) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(1448) 5-(3-Ch!orophenyrthio)^^ H-imidazole 

(1 449) 2-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(1 450) 3-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yI)propanol 

(1451) 2-(5-(3-N'rtroph 

(1 452) 1 -Ethyl-4-isopropyl-5-phenyrthio-1 H-imidazol-2-yImethanol 

(1 453) 2-(2-Carbamoyloxyethoxy)methyl-5-{3-nrtrophenyrthio)-4-iso^ -methyl-1 H-imidazole 

(1454) 2-AzkJomethyl-1-ethyl-5-isoprop 

(1455) 3-(5-(3,5-Dimethy!phenylthio)^ 

(1 456) 2-(5-(3,5-Dif luorophenytthio)-1 -ethyl-4-isc)propyl-1H-imidazol-2-ylmethoxy)ethanol 

(1457) 2-(2-AminoethyO-5-(3-nrtrophenyrthio)-4-isopropyl-1-metr^ 
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(1458) 2-(3-CarbaTOyloxypropyO-5^ 

(1459) 5-(3,5-Dichlorophenylthio)-2-carbamoyl^ 

(1 460) 1 -Ethyl-4-isopropyl-2-N-methylaminomethyl-5-phenylthio-1 H-imidazole 

(1461) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-m 

(1 462) 2-(5-(3,5-Dif 1uorophenylthio)-4-isopropyM -methyl)-1 H-imidazolecarbaldehyde 

(1463) 2-Diaminomethyleneaminomethyl-5-(3 f 5<fifluorophenyIthio)-4-isopro^ 
zole 

(1 464) 2-Azidomethyl-4-isopropyl-5-(3-f luorophenyfthio)-1 -(pyrrdin-4-ylmethyl)-1 H-imidazole 

(1 465) 2-0 -n-Butyl-5-(3 ( 5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 466) 2-(2-Carbarrx)yloxyethyl)-5-(3-nitr^^ -(pyridin-3-ylmethyl)-1 H-imidazole 

(1467) 3-(4-lsopropyl-5-phen^thio-1-(pyridin-2-yImethyl)-1H-inrw^ 

(1 468) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(1 469) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyi-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 470) 2-Catoamoyloxymethyl-4-(3-^ 

(1471) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(py^ 

(1 472) 4-(3-Nitrophenylthio)-1 -ethyl -5-isopropyl-1 H-imidazol-2-ylmethanol 

(1473) 2-(2-AzidoethyO-5-(3-chlorophenylthio)-4-isopropyl-1-(pyrW 

(1474) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1H-imidazol-2-yl)eth 

(1 475) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyr»din-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 476) 5- lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 477) 2-(2-AzidoethyO-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 478) 1 -n-Butyl-2-(3-cartemoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(1 479) 3-(1 -n-Butyl-5-(3,5-d"rf luorophenytthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 480) 4-lsopropyl-1 -methyl-5-phenylthio-2-ureidomethyl-1 H-imidazole 

(1481) 5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-1 -ethyl -4-isopropyl-1 H-imidazole 

(1 482) 1 -(2-(2-HydroxyethyO-5-(3,5-dichloroph 

(1 483) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1484) 5-(3-Nitrophenylthio)-4-isopropyM^^ 

(1 485) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl- 1 H-imidazole 

(1 486) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-yl)ethanol 

(1 487) 1 -(4-Aminobenzyl)-5-(3,5-dif luorophenylthio)-4-isopropyl- 1 H-imidazol-2-ylmethanol 

(1488) 2-(4-lsopropyl-5-(3-fluoropheriylthio)-1-^^ 

(1 489) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -(pyridin-3-yl methyl)- 1 H-imidazole 

(1490) 3-(4-lsopropyl-5-(3-fluorophenylthio)-V^ 

(1491) 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazole 

(1492) 5-(3,5-Dichlorophenytthio)-1-(2-rarbarTO 

(1493) 5-(3,5-Dichlorophenylthio)-1-hexyl-4-isopropyl-1H-imidazol-2-ylmethan 

(1494) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-yImethyl)-1 H-imidazol-2-yl acetate 

(1495) 4-(3,5-Dichloropheny1thio)-2-caifoar^ 

(1496) 1 ,4-Diisopropyl-5-(3,5-difluorophenyKhio)-1 H-imidazol-2-yl methanol 

(1497) 2-(5-(3-Chlorophenyfthio)-4-isopropyi-1-(pyridin-3-ylmethyl)-1H-imW acetate 

(1498) N-(4-lsopropyl-5-(3-fluorophenyltN 

(1 499) 2-Azidomethyl-5-isopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 500) 2-(2-Carbamoyloxyethoxy)methyl-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(1501) 3-(5-(3 i 5-Dichlorophenytthio)-1-(2-carbamoyloxyethyO-4-isopropyl-1H-imW 

(1 502) 4- lsopropyl-2-methanesulfonamidomethyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 503) 1 -Benzyl-2-(2-carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(1 504) Methyl 3-(5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyI)-1 H-imidazol-2-yl)propionate 

(1 505) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1 506) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yImethanol 

(1507) 1 -(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazot-1 -yl)-2-propanone 

(1508) 5-(3-Nitrophenylthio)4-isopropyl-1-(pyridin-4-ylmethyl)-2-ureick)methyl-1H-imW 

(1509) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1H-imidazol-^ 

(151 0) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-phenyithio- 1 H-imidazole 

The salts of above-mentioned compounds of the present invention are not particularly restricted only if they are 
pharmacologically acceptable. Thus, for example, salts with mineral acids such as hydrochloric acid, sulfuric acid, nitric 
acid, phosphoric acid, hydrofluoric acid, hydrobromic acid, etc.; salts with organic acids such as formic acid, acetic acid, 
tartaric acid, lactic acid, citric acid, fumaric acid, maleic acid, succinic acid, methanesulfonic acid, ethanesulfonic acid, 
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benzenesulfonic acid, toluenesulfonic acid, naphthalenesurfonic acid, camphorsulfonic acid, etc., and salts with alkali 
metals or alkaline earth metals such as sodium, potassium, calcium, etc. can be mentioned. 

The compounds of the present invention are novel ones discovered by the present inventors and, as will be 
described hereinafter, is a non-nucleic acid low-molecular-weight compound which specifically inhibits the reverse tran- 
5 scriptaseof HIV-1 (NNRTI). 

The activity of the above compounds is comparable with that of AZT and, in an assay system using human periph- 
eral blood lymphocytes infected with a fresh isolate of the virus, exhibits greater activity than AZT. The above compound 
further has potent activity against AZT-resistant strains and mutants showing cross resistance to many NNRTIs, and the 
occurrence of resistant strains in vitro is slower than in nevirapine. in which the locus of mutation is also different 
10 Moreover, the above compound is very efficiently transferred to the lymph node and the concentration is maintained 
in the lymph node sufficiently higher than the in vitro 90% inhibitory concentration. In addition, the above compound is 
a highly safe drug with a very low toxicity. 

Thus, the compounds of the invention are of great use as anti-HIV drugs showing a synergism with AZT in the treat- 
ment of AIDS. 

15 All the above-described species of the compounds of the present invention can be chemically synthesized by the 
known processes starting with known compounds. A general technology for the production of the compounds of the 
invention is now described in detail. 

The basal compounds of the invention can be synthesized by condensing imidazoles 2 with a thiophenol 3 in 
accordance with the following reaction scheme. 

20 Furthermore, starting with the basal compounds (represented by general formula 5 or 6), a variety of the com- 
pounds of the invention having various 2-substituerrt groups can be synthesized by modifying the 2-side chain of the 
imidazole ring. 

In this route of synthesis, where any subst'rtuent is reactive, the reaction may be conducted with preliminary protec- 
tion of the substituent with a suitable protective group. 

25 

Basal route of synthesis (1) 
Where Z=S 
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(Step 1) 

In this step, halogen (e.g. chlorine, bromine, or iodine) is introduced into the imidazole derivative 1 in the presence 
of a base. As the halogen, iodine is particularly preferred. 
20 Thus, iodine can be permitted to react in the presence of a base (e.g. sodium hydroxide or potassium hydroxide) in 
a solvent such as methylene chloride or ethylene chloride. Compound I can be synthesized according to the process 
described in EP-585014. 

(Step 2) 

25 

In this step, compound 2 is condensed with a thiophenol derivative of the compound 3. The thiopheno! derivative 
(athiophenol or the corresponding disulfide) is dissolved in a suitable solvent (e.g. N.N-dimethylformamide, tetrahydro- 
furan, dimethyl sulfoxide), and the imidazole iodide 2. prepared in the preceding step is added thereto in the presence 
of a strong base such as lithium hydride, sodium hydride, or potassium hydride. In this step, a phenylthioimidazole of 
30 the formula 4 and its tautomer are obtained. 

(Step 3) 

In this step, R 1 is introduced into the N-position of the imidazole moiety. Thus, a desired substituent is introduced 
35 into the N-position. For example, a halide of the desired substituent (i.e. R 1 A) is reacted with the phenylthioimidazol e 

4 or its tautomer as obtained in the preceding step. This reaction is carried out in the presence of a strong base (e.g. 

lithium hydride or sodium hydride) in an aprotic solvent such as N,N-dimethylforamide or dimethyl sulfoxide. In this step. 

the compounds § and 6 which are position isomers with respect to R 1 are obtained. Starting with this compound § or 6. 

other species of the compounds of the invention having various 2-substituents can be obtained by selecting desired 
40 substituents for the 2-position of the imidazole ring. The synthetic routes [A] to [D] are now described referring to the 

respective reaction schemes below. 

Synthetic route FA1 
45 Where R 2 = CHO, CH 2 OH or CH=NR a 
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(In the above reaction scheme, R 1 , R 3 , X and Y are as defined hereinbefore. R a represents hydroxy or substituted or 
35 unsubstituted amino.) 

(Stepl) 

In this step, a formyl group is introduced into the 2-position of the imidazole moiety. This step is carried out by react- 
40 ing compound 7 with N.N-dimethylformamide in the presence of a strong base, e.g. butyllithium, in a solvent such as 
tetrahydrofuran. 

(Step 2) 

45 In this step, the formyl group in the 2-position of the imidazole moiety is transformed into a hydroxymethyl group. 
This step is carried out by reducing the compound 3 with a reducing agent such as sodium borohydride in a solvent 
such as ethanol or methanol. 

(Step 3) 

50 

In this step, the formyl group in the 2-position of the imidazole moiety is converted into an oxime or a hydrazono 
group. Thus, the compound fi is reacted with hydroxylamine hydrochloride or hydrazine hydrate in a solvent such as 
methanol or ethanol. 

55 Synthetic route [B] 

Where R 2 =CH 2 OR 2a . CH 2 OCONH 2 , or CH 2 0(CH 2 ) 2 OR 2a 
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(Stepl) 



In this step the 2-hydroxymethyl group of the imidazole moiety of the compounds 2 is acylated. This step can b« 
■ied out by reacting the compounds 9 with an acylating agent (e.g. an acid chloride such as acetyl chloride or propi 
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onyl chloride or an add anhydride such as acetic anhydride) in the presence of a base (e.g. triethylamine) in a solvent 
such as methylene chloride or ethylene chloride. 

(Step 2) 

5 

In this step, the 2-hydroxymethyl group of the imidazole moiety of the compounds 9 is carbamoylated. This step can 
be carried out by reacting the compounds 9 with a carbamoylating agent (e.g. trichloroacetyl isocyanate or chlorosuKo- 

• IJ. ItfVVJMI >»41V/ ■• • W» WWi » W. ■ I WWW. • MV kWM w». • j w ww w i w. g.^ ■ • IV. 

jo (Step 3) 

In this step, the acyl moiety of the acylamino group of the compounds 12 is hydrolytically eliminated to give the free 
carbamoyl compounds 13. This step can be carried out by heating the compounds 12 in the presence of an organic 
base (e.g. triethylamine or N.N-dimethylaniline) in a solvent such as methanol or ethanol. 

15 

(Step 4) 

In this step through the next step, an acetaldehyde group is introduced into the 2-hydroxy group of the imidazole 
moiety of the compounds 9. First, the compounds 9 are reacted with 2-bromo-1 ,3-dioxolane in the presence of a strong 
20 base such as sodium hydride or potassium hydride in a solvent such as N.N-dimethylformamide, tetrahydrofuran, or 
dimethyl sulfoxide. 

(Step 5) 

25 The aldehyde-protecting group in the 2-side chain of the imidazole ring in the compounds 14 obtained in the pre- 
ceding step is eliminated by acidic hydrolysis. This step can be carried out by treating the compounds 14 with a mineral 
acid such as hydrochloric acid in methanol. 

(Step 6) 

30 

In this step, the aldehyde group of the compounds 15 obtained in the preceding step is reduced to the correspond- 
ing alcohols 16 (R 2a =H) and, where desired, followed by introducing a substitute such as an acyl, carbamoyl, or thio- 
carbamoyl group. For example, the compounds 15 are reduced with a reducing agent such as sodium borohydride in a 
solvent such as ethanol or methanol to give the alcohols Ifi (R 2a =H). When the alcohols Ifi are acylated, car- 
35 bamoylated, or thiocarbamoylated by the well-known technology in the art, the corresponding acyl derivatives 
(R 2a =acyl), carbamoyl derivatives (R 2a =carbamoyl), or thiocarbamoyl derivatives (R 2a =thiocarbamoyl) is obtained. 
Specific procedures are described in the examples. 

Synthetic Route \C] 

40 

Where R 2 =substituted or unsubstituted aminomethyl 
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cm 



(in the above reaction scheme. R 1 . R 3 . A, X. and Y are as defined hereinbefore. R 2c and R* independently represent 
hydrogen or alkyi) 



(Stepl) 



In this step, halogen is introduced into the hydroxymethyl group in 2-position of the imidazole moiety. This step is 
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carried out by reacting the compounds 2 with a chlorinating agent such as thionyl chloride, phosphorus oxychioride, or 
phosphorus trichloride in a solvent such as N,N<limethylformamide, tetrahydrofuran, or dimethyl sulfoxide. 

(Step 2) 

5 

In this step, the halide obtained in the preceding step is converted into an azide. This step is carried out by reacting 
the compounds 17 with an azide such as sodium azide or potassium azide in a solvent such as N,N-dimethylforrnamide 
or dimethyl sulfoxide. 

10 (Step 3) 

In this step, the azide compounds obtained in the preceding step are reducted to amino compounds. Thus, the 
compounds 18 are reacted with triphenylphosphine in a solvent such as tetrahydrofuran, N,N-dimethylformamide or 
dimethyl sulfoxide. 

15 

Synthetic Route [D] 

Where R 2 =CH 2 COOR 2c 



25 



30 



35 



40 




(In the above reaction scheme, R 1 , R 2c , R 3 , X, and Y are as defined hereinbefore.) 
(Stepl) 

In this step, the haiomethyl group in the 2-position of the imidazole moiety obtained by Synthetic route fC] is 
cyanated. This step is carried out by reacting the compounds 17 with a cyanating agent such as potassium cyanide or 
sodium cyanide in a solvent such as N,N-dimethylformamide. tetrahydrofuran, or dimethyl sulfoxide. 

(Step 2) 

In this step, the cyano compounds 19 obtained in the preceding step are carboxyiated or esterif ied. Thus, the com- 
pounds IS are treated with dry hydrogen chloride gas in a solvent such as methanol or ethanol and neutralized with, for 
example, sodium hydrogen carbonate or potassium hydrogen carbonate to give the methyl or ethyl esters 2Q 
(R c =methyl or ethyl). Subjecting this ester to the routine alkaline hydrolysis gives the free carboxylic acids 2Q_ (R 2c =H). 
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10 



15 



Basal Route pf Synthesis (2) 
2=SO or S0 2 




20 



25 



30 



(In the above reaction scheme, R 1 . R 2 \ R 3 , X, Y and Z are as defined hereinbefore.) 

The compounds in which Z is SO or S0 2 can be produced by reacting the sulfide compounds with one or more 
equimolar amount of an oxidizing agent such as sodium periodate, m-chloroperbenzoic acid, aqueous hydrogen perox- 
ide, sodium dichromate. potassium permanganate, chromic acid, or selenium dioxide in a solvent such as methylene 
chloride or acetonitrile and. where necessary, followed by separating the reaction product by silica gel or alumina col- 
umn chromatography. , . . 

Moreover, by modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of synthesis 
(1). species of the compounds of the invention having various substituents in the 2-position can be obtained. 

Basal Route of Synthesis (3) 

Where Z=CH 2 
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(In the above reaction scheme, R 1 , R 2 . R 3 , X, and Y are as defined hereinbefore.) 



(Stepl) 

In the basal route of synthesis (3), a suitable a-acylamino-a-substituted ketone compound 21 is used as the start- 
ing compound. Compound 21 is subjected to dehydrative cyclization by heating with ammonia or its salt of organic or 
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inorganic acid in an organic solvent. e.g. acetic acid, at room temperature or under reflux, to form an imidazole ring. 
(Step 2) 

This step is earned out in the same manner as Step 3 in the basal route of synthesis (1). 
By modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of synthesis (1). spe- 
cies of the compounds of the invention having various substituents in the 2-position can be obtained. 

The compounds of the present invention can be administered orally or parenterally. For oral administration, the 
compounds of the invention can be used in any of the conventional dosage forms. e.g. solid dosage forms such as tab- 
lets powders, granules, capsules, etc.; solutions, oily suspensions: and liquid dosage forms such as syrups, elixirs. For 
parenteral administration, the compounds of the invention can be used in the form of an injectable aqueous or oily sus- 
pension. In the manufacture of such dosage forms, the conventional excipients. binders, lubnearts. aqueous wlvente. 
oily solvents, emulsifiers. suspending agents, etc. can be selectively employed. Moreover, other addrtives such as pre- 
servatives and stabilizers can also be incorporated. The dosage of the compound or salt thereof of the present invention 
depends on the route of administration, the patient's age and body weight and clinical condition, and *pe of disease. 
Usually, however, a daily oral dose of 0.05 to 3000 mg. preferably 0.1 to 1000 mg. or a daily parenteral dose of 0.01 to 
1000 mg. preferably 0.05 to 500 mg, can be administered in 1 to 5 divided doses. 

BEST MODE OF CARRYING OUT THE INVENTION 

The following examples, formulation examples, and test examples are intended to describe the present invention in 
further detail and should by no means be construed as defining the scope of the invention. 

Example 1 

Synthesis of 5-(3.50ichlorophenylthio)-1 ,2-<limethyl-4-isopropyl-1 H-imidazole (Compound 1-1) 

4-lsopropyl-2-methylimidazole (3a) was synthesized in accordance with the procedure described in EP-A 58501 4 
while 5-iodo-4-isopropyl-2-methylimidazole (4a) and 5-(3,5-dichlorophenylthio)-4-isopropyl-2-methyl-1H-.mdazole (5a) 
were synthesized in accordance with the procedure described in Japanese tote te>.S-2SS270. 

In dry N N-dimethyHormamide (8 ml) was dissolved 400 mg (1 .3 mmol) of 5-(3.5-dichlorophenyHh.o)-4-.sopr<vyl-2- 
methyl-1H-imidazole (5a), followed by addition of 80 mg (2.0 mmol) of sodium hydride under ice-cooling^ After 5 min- 
utes 245 mg (1.73 mmol) of methyl iodide was added. After 30 minutes, the reaction mixture was poured in ice-water 
and 'extracted with diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered and concen- 
trated under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1:2) 
and recrystallized from n-hexane to provide 313 mg (yield 75%) of S-(3.5-dichlorophenylthio)-1.2-dimethyl-4-.sopropyt- 
1 H-imidazole (Compound 1-1). mp 95 to 96 °C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .23 (d, J=6.8 Hz. 6H). 2.47 (s. 3H), 3.10 (sept. 1 H). 3.42 (s. 3H) . 6.82 (m. 2H). 
40 7.10 (m.1H) 
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Elementary analysis (C^H^CIaNgS) 



Calc. (%) 


C.53.34 


H.5.12 


Cl.22.49 


N.8.89 


Found (%> 


C.53.05 


H.5.21 


Cl.22.40 


N.8.96 



Example 2 

55 Synthesis of 5-(3,5<Jimethylphenylthio)-1 ,2<rimethyl-4-isopropyl-1 H-imidazole (Compound I-2) 

Compound I-2 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . 

1H - NMR (CDCI3 - TMS) 6 ppm: 1.25 (d, J=7.0 Hz, 6H), 2.22 (s,6H), 2.46 (s. 3H), 3.16 (sept. 1H) , 3.42 (s. 3H), 
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6.58 (s, 2H), 6.75 (S. 1H) 
Example 3 

Synthesis of 5-(3-chlorophenylthio)-1,2<iimetty^ (Compound I-3) 

Compound I-3 was obtained from 5-(3-chlorophenylthio)-4-isopropyl-2-methylimida20le by the same synthetic 
process as that for Compound 1-1 in Example 1 (yield 47 %). 
mp 91 to 94 °C 

1 H - NMR (CDCI 3 - IMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 2.46 (s ( 3H), 3.08-3.2 (n% 1H), 3.42 (s. 3H), 6.80 ~ 6.84 
(m, 1H), 6.94 (t. J=2.4 Hz, 1H), 7.1 ~ 7.2 (m, 1H) 

Example 4 

Synthesis of 1 -benzyl -5-(3,5-dimethylphenylthio)-4-isopropyl-2-methyl imidazole (Compound I-4) 

Compound I-4 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . mp 94 to 97°C 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.28 (d. J=6.6 Hz, 6H), 2.45 (s, 3H), 3.05-3.2 (m, 1H), 5.06, (s, 2H), 6.68 (d, J=1 .8 
Hz, 2H), 6.9 (dd, J=0.9 , 1 .8 Hz, 2H), 6.99 (t, J-1.8 Hz, 1H), 7.1-7.3 (m, 4H) 



Elementary analysis (C^o^oClg^S) 



Calc. (%) 


C.61.38 


H.5.15 


Cl.18.12 


N.7.16 


S.8.19 


Found (%) 


C.61.28 


H.5.21 


CI, 18.35 


N.7.10 


S.8.25 



Example 5 

Synthesis of 1,2-dimethyl-5-(3,5-dimethylpheny!thio)-4-ethylimidazole (Compound I-5) 

In dry dimethytformamide (4 ml) was dissolved 200 mg (0.8 mmol) of 5-(3,5-dimethylphenylthio)-4-ethyl-2-methyl- 
imidazole (5c), followed by addition of 49 mg (1 .2 mmol) of 60% sodium hydride under ice-cooling, and the mixture was 
stirred for 5 minutes. Then. 138 mg (1.00 mmol) of methyl iodide was added and stirred for 30 minutes. The reaction 
mixture was poured in ice-water and extracted with diethyl ether, and the organic layer was dried over sodium sulfate. 
The solvent was concentrated under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate: methylene chloride = 1:1). From the first fraction, 40 mg (yield 1 9%) of positional isomer (66*) of the target com- 
pound was obtained as oil. From the latter fraction, 140 mg of 1 ,2<limethyl-5-(3,5<limethylphenylthio)-4-ethylimidazole 
(Compound I-5) was obtained as oil (yield 66%). 

(ee 1 ) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.09 (t, J=7.4 Hz, 3H), 2.21 (s, 6H), 2.40 (s, 3H), 2.70 (q. J=7.4 Hz, 2H), 
3.51 (s,3H), 6.70 (m, 1H), 6.77 (m, 2H) 

Compound I-5 oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.22(t. J=7.6 Hz, 3H), 2.22 (s, 6H), 2.44 (s. 3H), 2.66 (q, J=7.4 
Hz, 2H), 3.42 (s. 3H). 6.59 (m, 1H), 6.75 (m, 2H) 

Example 6 

Synthesis of 5-(3,5-dimethylphenylthio)-4-te^^ (Compound I-6) 

In 350 ml of acetonitrile was dissolved 70 g (0.452 mol) of 2,2-dichloro-3-methylbutyraldehyde (1), followed by addi- 
tion of 74 g (0.913 mol) of 37% formalin. Under ice-cooling, 61 6 ml of 28% aqueous ammonia was added and the mix- 
ture was stirred at room temperature for 66 hours. This reaction mixture was concentrated under reduced pressure and 
the residue was extracted with methylene chloride. The extract was dried over sodium sulfate, filtered, and concentrated 
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under reduced pressure, whereupon a mixture of 4-iscpropylimidazole (3b) and (4-isopropyl-1 H-imidazol-2-yl) isopropyl 
ketone (3t0 was obtained as yellow oil. In 199 ml of methylene chloride was dissolved 39.5 g of the above oil, and a 
solution of sodium hydroxide (28.7 g) in water (287 ml) was added to the above solution, "men, under ice-cooling and 
stirring, a solution of iodine (182 g, 0.716 mol) in methylene chloride (910 ml)-methanol (455 ml) was added dropwise. 

5 After completion of dropwise addition, the mixture was further stirred on ice for 30 minutes. To this solution was added 
an aqueous solution of sodium thiosulfate and the mixture was neutralized with hydrochloric acid and extracted with 
methylene chloride. The extract was washed with water and the organic layer was dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was recrystallized from diisopropyl ether to provide 
55.9 g (yield 43%) of 2,5-diiodo-4-isopropyl-1 H-imidazole (7). 

io The filtrate obtained in the filtration of 2,5-diiodo-4-isopropyl-1 H-imidazole (7) was concentrated under reduced 
pressure and the residue was subjected to silica gel chromatography (eluted with 1% methanol-methylene chloride fol- 
lowed by 5% methanol-methylene chloride). The eluate was recrystallized from ethyl acetate-isopropyl ether to provide 
7.6 g (yield 6%) of (5-iodo-4-isopropyM H-imidazol-2-yl) isopropyl ketone (8). mp 138-140 °C . 

15 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.35 (d, J=7.0 Hz, 6H), 3.14 (sept. 1H), 3.88 (sept, 1H), 
1 1 .35 (br, 1 H)IR (film) cm" 1 : 3232, 1 655 
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Elementary analysis (C 10 H 15 N 2 IO) 


Calc. (%) 
Found (%) 


C.39.23 
C.39.15 


H.4.94 
H.4.95 


N.9.15 
N.9.12 


1,41.45 
1,41.43 
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In 240 ml of ethanol was dissolved 48.1 g (0.144 mol) of 2,5-diiodo-4-isopropyl-1 H-imidazole (7), followed by addi- 
tion of 240 ml of water and 20.1 g (0.159 mol) of sodium sulfite. The mixture was heated at 85°C for 35 minutes. This 
30 reaction mixture was concentrated and extracted with methylene chloride and the extract was washed with water and 
dried over sodium sulfate. After filtration, the solvent was distilled off under reduced pressure and the residue was 
washed with ethyl acetate-diisopropyl ether and filtered to provide 26.9 g (yield 86%) of 4-isopropyt-54odo-1 H-imida- 
zole (4b). 

35 1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .32 (d, J=7.2 Hz, 6H), 3.08 (sept, 1 H), 7.86 (s, 1 H), 8.74 (br, 1 H ) 

In 30 ml of dry N.N-dimethylfbrmamide was dissolved 4.0 g (16.9 mmol) of 4-isopropyl-5-iodo-1 H-imidazole (4b), 
followed by addition of 4.68 g (33.9 mmol) of 3,5-dimethylthiophenol and 2.1 g (52.5 mmol) of 60% sodium hydride. The 
mixture was heated at 140 °C for 7 hours. The N t N-dimethylformamide was then distilled off under reduced pressure 
40 and, after addition of dry ice, the residue was extracted with methylene chloride. The organic layer was washed with 
water and dried over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was 
fractionated by silica gel chromatography (3% methanol-methylene chloride). The eluted crude compound was recrys- 
tallized from ethyl acetate-diisopropyl ether to provide 2.2 g (yield 53%) of 5-(3.5-dimethylphenylthio)-4-isopropyl-1H- 
imidazole (X=Y=:Me) (9). 

45 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d. J=7.0 Hz, 6H), 2.19 (s, 6H), 3.25 (sept 1H), 6.52 (s, 2H), 6.72 (s. 1H), 
7.66 (s, 1H), 8.30 (br, 1H) 

In 10 ml of dry N,N-dimethylformamide was dissolved 1.0 g (4.1 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl- 
50 1 H-imidazole (X=Y=Me) (9), followed by addition of 330 mg (8.3 mmol) of 60% sodium hydride under ice-cooling. After 
5 minutes, 690 mg (4.9 mmol) of methyl iodide was added and the mixture was stirred for 1 0 minutes. This reaction mix- 
ture was poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried over 
sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fractionated by alumina 
chromatography (ethyl acetate:n-hexane = 1:1). From the first fraction, 833 mg (yield 79%) of 5-(3,5-dimethylphe- 
55 nylthio)-4-isoprop^-1 -methyl- 1 H-imidazole (X=Y=Me) (10) was recovered as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .26 (d, J=6.8 Hz, 3H), 1.27 (d, J=6. 8 Hz, 3H), 2.22 (s, 6H), 3.17 ( sept, 1 H), 3.53 
(s, 3H), 6.57 (s. 2H), 6.76 (s, 1H), 7.65 (S, 1H) 
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From the polar fraction, 201 mg (yield 19%) of methyl position isomer (10*) was obtained as oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.31 (d, J=7.2 Hz, 6H), 2.21 (s,6H), 3 30 (sept. 1H), 3.67 (s, 3H) , 6.71 (s, 2H), 
6.75 (S, 2H). 7.42 (s,1H) 

5 

In 16 ml of dry tetrahydrofuran was dissolved 800 mg (3.1 mmol) of 5-(3,5<limethylphenylthio)-4-isopropyl-1- 
methyMH-imidazole (X=Y=Me) (10). This solution was cooled to -78 °C and 2.2 ml of n-butyllithium-n-hexane (1.66 
molar) was added dropwise under nitrogen. After 5 minutes, 680 mg (9.3 mmol) of dry N,N-dimethylformamide was 
added and the reaction was further conducted at the same temperature for io minuies. mis lettoiiun mixiuie wao 
10 poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried over sodium 
sulfate. The solvent was then distilled off under reduced pressure and the residue was purified by silica gel chromatog- 
raphy (ethyl acetate:n-hexane = 1 :5) to provide 644 mg (yield 73%) of Compound I-6. mp 93 to 94 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.0 Hz, 6H), 2.23 (s,6H), 3.26 (sept, 1H), 3.91 (s, 3H) , 6.59 (s, 2H), 
15 6.81 (s, 1H),9.83(S,1H) 

Example 7 

Synthesis of 5^3,5-dichloropheriylM^^ (Compound I-7) 

20 

Compound I-7 was obtained by the same synthetic process as that for Compound I-6 in Example 6. 
Oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .29 (d. J=7.0 Hz, 6H), 3.19 (sept, 1 H), 6.81 (m. 2H), 7.18 (m, 1 H), 9.86 (s, 1H) 
25 Example 8 

Synthesis of [5-(3.5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]me (Compound I-8) 

In 4 ml of ethanol was dissolved 440 mg (1.3 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imida- 
30 zole-2-carbaldehyde (Compound I-6), followed by addition of 51 mg (1 .3 mmol) of sodium borohydride at room temper- 
ature. After 10 minutes, the mixture was neutrized by acetic acid and sodium bicarbonate, and extracted with methylene 
chloride. The organic layer was washed with water and dried over sodium sulfate. The solvent was then concentrated 
under reduced pressure and the residue was recrystaliized by isopropyl ether :n-hexane to provide 340 mg (yield 77%) 
of Compound I-8. 
35 mp157to158°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d. J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s; 3H). 4.76 (s, 2H), 4.76 (br, 1H), 
6.81 (m, 2H), 7.12 (m.1H) 



Elementary analysis (C 14 H 16 Cl2N 2 OS) 



Calc. (%) 


C.50.76 


H.4.87 


N,8.46 


Found (%) 


C50.81 


H.4.92 


N.8.44 



Example 9 

Synthesis of [5-(3,5-dimethylphenylthio)-4-isopropyi-1-methyl-1H-imidazoI-2-yl]methanol (Compound I-9) 

Compound I-9 was obtained by the same synthetic process as that for Compound I-8 in Example 8. 
mp 131 ~ 133 °Cc 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d, J=7.0 Hz, 6H), 2.23 (s. 6H), 3.19 (sept, 1H), 3.58 (s, 3H), 4.65 (s, 2H), 
6.75 (br, 1 H), 6.59 (s, 2H). 6.77 (s, 1 H) 
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Example 10 

Synthesis of 5-(3,5-dime%lphenylthio)-4-isopropyl-1 -methyl -1 H-imidazole-2-carbaidehyde oxime (Compound 1-10) 

5 In 2 ml of ethanol was dissolved 50 g (0. 1 7 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl- 1 H-imidazole- 
2-carbaldehyde (Compound I-6), followed by addition of 36 mg (0.5 mmol) of hydroxylamine hydrochloride and 43 mg 
(0.5 mmol) of sodium acetate, and the mixture was stirred for 30 minutes at room temperature. To this reaction mixture, 
water was added, and the mixture was extracted with methylene chloride. 

The organic layer was washed with water, dried ever sodium sulfate, and the solvent was concentrated under 

io reduced pressure. The residue was washed with ethyl acetate to precipitate the product, and 32 mg (yield 60%) of Com- 
pound 1-10 was obtained by the filtration, 
mp 240-241 °C. 

1 H - NMR (d6-DMSO - TMS) 8 ppm: 1.14 (d, J=6.8 Hz, 6H), 2.19 (s, 6H) t 3.08 (sept. 1 H), 3.69 (s, 3H), 6.60 (s, 2H), 
15 6.81 (s. 1 H), 8. 1 1 (s, 1 H), 1 1 .67 (s, 1 H) 

Example 11 

Synthesis of 5-{3,5-dimethylphenylthio)-4-isopropyl-1-methyl-1H-imkJazole-2-carbaW hydrazone (Compound I- 
20 11) 

In 2 ml of ethanol was dissolved 50 mg (0.17 mmol) of 5-(3,5<iimethylphenylthio)-4-isopropy1-1-methyl-1H-imida- 
zole-2-carbaldehyde (Compound I-6), followed by addition of 26 mg (0.5 mmol) of hydrazine hydrate, and the mixture 
was stirred at room temperature for 15 minutes. To this reaction mixture, water was added, and the mixture was 
25 extracted with methylene chloride. The organic layer was washed with water, dried over sodium sulfate, and the solvent 
was concentrated under reduced pressure. The residue was washed with n-hexane to precipitate the product, and 34 
mg (yield 65%) of Compound 1-1 1 was obtained by the filtration. 
mp118-119°C. 

30 1 H - NMR (CDCI 3 - TMS) S ppm: 1 .27 (d, J=6.8 Hz, 6H), 2.23 (s, 6H), 3.21 (sept. 1 H), 3.77 (s, 3H), 5.67 (br, 2H), 
6.59 (S, 2H). 6.77 (s. 1H), 7.88 (s, 1H) 

Example 12 

35 Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl] isopropyl ketone (Compound 1-12) 

(1) To dry N,N-dimethylformamide solution containing 2.70 g (15 mmol) of 3,5-dichlorophenylthiophenol and 0.36 
g (1 5 mmol) of sodium hydoxide, 3.06 g (1 0 mmol) of 5-iodo-2-isobutyryl-4-isopropylimidazole (8) was added under 
stirring at room temperature. TTie mixture was stirred at room temperature for 30 minutes, and then, was stirred with 

40 heating at 150 °C for 3 hours. The reaction mixture was concentrated under reduced pressure, and to the residue 
was added water-ethyl acetate, to extract. TTie organic layer was washed with water, dried over sodium sulfate, and 
the solvent was concentrated under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate:n-hexane = 1:9) to provide 1.70 g (yield 48%) of [5-(3.5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl] 
isopropyl ketone (14) as oil. 

45 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25-1.35 (m, 18H), 1.81 (s, 6H), 3.29 (sept 1H), 3.89 (sept, 1H), 6.98 (d, J= 
1.8 Hz, 2H), 7.10 (m, 2H), 7.18 (m, 1H), 7.30 (m, 1H) 

(2) In 1 0 ml of acetone was dissolved 340 mg (0.66 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol- 
50 2-yl] isoprpyl ketone (14) and, at room temperature, 181 mg (13.0 mmol) of potassium carbonate and 1 91 mg (13.0 

mmol) of methyl iodide were added with stirring. The mixture was allowed to stand overnight. This reaction mixture 
was concentrated under reduced pressure and the residue was extracted with methylene chloride. The organic 
layer was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced pres- 
sure. The residue was purified by silica gel chromatography (ethyl acetate :n-hexane = 1 :9) to provide 1 23 mg (yield 
55 50%) of Compound I- 1 2 as oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d. J=5.6 Hz, 6H), 1.26 (d. J=5.6 Hz, 6H), 3.36 (sept. 1H), 3.88 (s, 3H), 
4.00 (sept. 1H). 6.80 (d, J=1.8 Hz, 2H), 7.15 (t, J=1.8 Hz, 1H) 
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Reference Example 1 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yOmethanol (Compound 1-8) 

(1) Benzyloxyacetaldehyde (2C) was synthesized in accordance with the procedure described in Synthetic Com- 
munications, 18, 359 (1988). 

In 200 ml of acetonitrile was dissolved 53 g (339 mmol) of 2,2-dichloro-3-methylbutyraldehyde (1). Then, at 0 
°C t 45 g of benzyloxyacetaldehyde (2c) and 400 ml of aqueous ammonia (28%) were added. The mixture was 
Stirred at room temperaiure for i 5 hours. Tnis leauiun uiixiuie was CuiiCeiifcicu uTiusr redwCsd prsssLirc »r»d t^c 
residue was extracted with methylene chloride. The extract was washed with saturated brine, dried over sodium 
sulfate, and filtered. 

The filtrate was concentrated under reduced pressure to provide 2-(benzyloxymethyl)-4-isopropyI-1H-imida- 
zole (3c). Yield 77 g (98.5%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1.24(d,J=6.8Hz,6H), 2.89(m,1H), 4.54(s,2H), 4.61(s,2H), 6.66(s,1H), 7.31(s,5H) 

(2) In 250 ml of methylene chloride was dissolved 70 g (304 mmol) of 2-(benzyloxymethyl)-4-isopropyl-1H-imida- 
zole (3c). Then, an aqueous solution prepared by dissolving 1 3 g of sodium hydroxide in 1 60 ml of water was added 
at 0 °C and the mixture was stirred for 5 minutes. Then, a solution of iodine (49 g, 386 mmol) in methylene chloride 
(350 ml)-methanol (1 50 ml) was added at 0 °C and the mixture was then stirred at room temperature for 20 minutes. 
To this reaction mixture was added an aqueous solution of sodium sulfite and the mixture was extracted with meth- 
ylene chloride. The extract was washed with saturated brine, dried over dry sodium sulfate, and filtered. The filtrate 
was concentrated under reduced pressure to provide 2-benzyloxymethyl-5-iodo-4-isopropylimidazole (4c). Yield 93 
g (85.5%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1 .20(d,J=7.0Hz,6H), 2.98(m,1H), 4.54(s,2H), 4.57(s,2H), 7.31 (s,5H) 

(3) In 100 ml of dimethyl sulfoxide was dissolved 23 g (65 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl-1H-imi- 
dazole (4c). At room temperature. 620 mg (78 mmol) of lithium hydride and, then, 14 g (39 mmol) of di-3,5-dichlo- 
rophenyl disulfide were added. The mixture was stirred under heating at 60 °C for 5 hours. This reaction mixture 
was poured in ice-water and extracted twice with ethyl ether. The pooled organic layer was washed twice with water 
and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue was dissolved 
in ethanol and 5.85 g (65 mmol) of oxalic acid was added. The salt that separated out was collected by filtration, 
neutralized with aqueous ammonia, and extracted with ethyl acetate. The organic layer was washed twice with 
water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue was 
rinsed with isopropyl alcohol to provide 20 g (yield 86%) of 2-benzyloxymethyl-5-(3.5-dichlorophenylthio)-4-isopro- 
pyl-1H-imidazole (16a). 

1 H-NMR (CDCI 3 - TMS) 8 ppm : 1.22 (d. J=7.2 Hz. 6H), 3.64 (sept, 1H), 4.62 (s. 2H), 467 (s. 2H). 6.92 (bs, 
2H). 7.07 (bs. 1H). 7.36 (s, 5H), 9.2 (b, 1H) 

(4) In 50 ml of dry tetrahydrofuran was dissolved 15 g (44 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1 H-imidazole (16a). To this solution was added 6.87 g (48.4 mmol) of methyl iodide under ice-cooling, 
further followed by addition of 1 .94 g (48.4 mmol) of sodium hydroxide and 1 00 mg of tetrabutylammonium bromide 
After the ice-water bath was removed, the mixture was stirred for 1 hour. This reaction mixture was concentrated 
under reduced pressure and the residue was neutralized with hydrochloric acid and sodium hydrogen carbonate to 
be weaWy basic and extracted twice with ethyl acetate. The pooled organic layer was washed with water and dried 
over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fractionated by 

. silica gel chromatography (3% ethyl acetate in methylene chloride). From the first fraction, 3.5 g (yield 22%) of the 
objective position isomer (17a*) was obtained as oil. From the subsequent fraction, 10.4 g (yield 67%) of the objec- 
tive 2-benzyloxymethyl-5-(3,5-dichloroph (17a) was obtained as oil. 

(17a") 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d, J=7.2 Hz. 6H), 3.19 (sept 1H), 3.66 (s, 3H), 4055 (s, 2H), 4.66 
(s, 2H), 6.97 (d, J=1.8 Hz. 2H), 7.05 (t. J=1.8 Hz, 1H), 7.31-7.40 (m, 5H) 

(17a) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H). 3.51 (s, 3H), 4.55 (s, 2H), 4.70 
(s, 2H), 6.79 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H), 7.31-7.38 (m, 5H) 

(5) In 20 ml of ethanol was dissolved 10.4 g (29.3 mmol) of 2-benzyloxymethyl-5-(3.5-dichlorophenylthio)-4-isopro- 
pyM-methyl-1 H-imidazole (17a). followed by addition of 50 ml of concentrated hydrochloric acid. The mixture was 
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ref luxed under heating for 3 hours. This reaction mixture was concentrated under reduced pressure and the residue 
was neutralized with an aqueous sodium bicarbonate solution and extracted with ethyl acetate. The organic layer 
was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The 
residue was rinsed with isopropyl alcohol to provide 7.1 g (yield 92%) of the objective compound [5-(3.5-d.chloroph- 
enylthio)-4-isopropyl-1-methy1-1H-imidazol-2-yl]methanol (Compound I-8). mp 157-158 <>C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.18 (d. J=7.0 Hz. 6H). 3.09 (sept. 1H). 3.59 (s. 3H). 4.76 (s. 2H). 4.76 (br. 
1H). 6.81 (m. 2H).7.12(m,1H) 



Elementary analysis (C 14 H 16 Cl2N 2 OS) 



Calc. (%) 


C.50.76 


H.4.87 


N.8.46 


Found (%) 


C.50.81 


H.4.92 


N.8.44 



Reference Example 2 

Synthesis of [5^3.Michtorophenytthio)-4-iso^ (Compound I-8) 

(1) 1-p-methoxybenzylglycerol was synthesized in accordance with the procedure described in Synthetic Commu- 
nications 18 359 (1988). The compound. 205.5 g (0.968 mol), was dissolved in 1060 ml of methylene chlonde. To 
this solution was added an aqueous solution (1883 ml) of sodium periodate (269 g) dropwise at room temperature 
and the mixture was stirred overnight This reaction mixture was diluted with 200 ml of water and extracted with 
methylene chloride. The organic layer was dried over magnesium sulfate and concentrated under reduced pres- 
sure to provide 175 g (yield 100%) of p-methoxybenzyloxyacetaldehyde (2d) as oil. 

*H - NMR (CDCI3 - TMS) 8 ppm: 3.81 (s. 3H). 4.07 (s. 2H). 4.57 (s, 2H). 6.89-6.92 (m, 2H). 7.28-7.31 (m. 2H). 
9.71 (S. 1H) 

(2) In 970 ml of acetonrtrile was dissolved 1 75 g (0.968 mol) of p-methoxybenzyloxyacetaldehyde (2d), followed by 
addition of 150 g (0.968 mol) of 2.2-dichloro-3-methylbutyraldehyde (1). Then. 1300 ml of 28% aqueous ammonia 
was further added dropwise under ice-cooling. After completion of dropwise addition, the mixture was allowed to 
stand at room temperature for 4 days. This reaction mixture was concentrated under reduced pressure and 
extracted with methylene chloride. The organic layer was washed with saturated brine and dried over MgS0 4 and 
the solvent was distilled off under reduced pressure. The crude product was dissolved in ethyl acetate. To this solu- 
tion was added a solution of oxalic acid (89.8 g. 0.968 mol) in ethyl acetate (70 ml) and the resulting oxalate was 
collected by f iltration and rinsed with ethyl acetate. This oxalate was neutralized with 2N-sodium hydroxide and 
extracted with ethyl acetate. The organic layer was washed with water and dried over magnisium sulfate. The sol- 
vent was then distilled off under reduced pressure to provide 165 g (yield 69%) of 4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (3d) as oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 3.81 (s. 3H). 4.07 (s. 2H). 4.57 (s. 2H). 6.89-6.92 (m. 2H). 7.28-7.31 (m. 2H). 
9.71 (s, 1H) 

(3) In methylene chloride (60 ml)-methanol (660 ml) was dissolved 165 g (0.67 mof) of 4-isopropyl-2-(p-methoxy- 
benzyloxymethyl)-1 H-imidazole (3d), followed by addition of 170 g of solid iodine. Then, an aqueous solution pre- 
pared by dissolving 27.3 g (0.67 mol) of sodium hydroxide in 85 ml of water was added dropwise under ic«K»oling. 
After completion of dropwise addition, the reaction mixture was stirred at room temperature for 1 .5 hours. This reac- 
tion mixture was extracted with methylene chloride and the organic layer was washed with an aqueous solution of 
sodium sulfite and dried over anhydrous magnisium sulfate. The solvent was then distilled off under reduced pres- 
sure and the residue was rinsed with isopropyl ether and collected by filtration to provide 209.5 g (yield 81%) of 5- 
iodo-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (Ad), mp 78-79°C . 

1 H-NMR (CDCI3-TMS) 8 ppm : 1 .20 (d.J=7.0Hz.6H). 2.99 (sept. 1H). 3.81 (s. 3H). 4.49 (s. 2H). 4.56 (s. 2H). 
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6.88 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz. 2H), 9.18(bs, 1H) 

(4) In 140 ml of dimethyl sulfoxide was suspended 30 g (84 mmol) of di-3,5-dichlorophenyl disulfide as well as 1 34 
g (168 mmol) of lithium hydride powder and 59.1 g (153 mmol) of solid 5-iodo-4-isopropyl-2-(p-methoxybenzy- 
toxymethyl)-1H-im.dazole (4d) was added in small portions at 50 °C under nitrogen gas. After completion of addi- 
tion, the mixture was stirred under heating at 60 'C for 45 minutes. This reaction mixture was poured in ice-water 
and extracted twice with ethyl ether. The pooled organic layer was washed twice with water and dried over magni- 
sium sulfate and the solvent was distilled off under reduced pressure. The residue was dissolved in ethyl acetate 
^i 80 ^ 0 ! 0 ! ^ xalic acid (13.8 g. 65 mmol) in ethyl acetate (140 ml) was added. The salt that separated out was 
cccctcd by filtration ar-j r«**6 with aboui iuu mi or einyi acetate. This salt was neutralized with 2N-NaOH and 
extracted with diethyl ether. The organic layer was washed twice with water and dried over magnisium sulfate and 
the solvent was distilled off under reduced pressure to provide 51 g (yield 76%) of 5-(3.5-dichlorophenylthio)-4-iso- 
propyl-2-(p-methoxybenzyloxymethyO-1H-imidazole (16b). mp 96-97-C . 

- NMR (CDCI 3 - TMS) 8 ppm: 1 .21 (d. J=7.2 Hz. 6H). 3.18 (sept, 1 H). 3.81 (s. 3H). 4.54 (s. 2H). 4.64 (s 2H) 
6.88-6.92 (m.4H). 7.07 (m.1H). 7.26-7.30 (m.2H) ' 



Elementary analysis (C^H^CIaNjC^S) 



Calc. (%) 


C.57.67 


H.5.07 


Cl.16.21 


N.6.40 


S.7.33 


Found (%) 


C.57.62 


H.5.09 


Cl.16.32 


N.6.43 


S.7.27 



(5) ln25mlofdry^N.N-dimethylfomiamidewasdissolved 11.0g(25.1 mmol)of5-(3.5-dichlorophenylthio)-4-isopro- 
pyl-2-(p-me*oxybenzyloxymethyr)-1H-imidazole (16b). followed by addition of 5.2 g (38 mmol) of potassium car- 
bonate powder. Then. 3.90 g (27.7 mmol) of methyl iodide was further added and the mixture was stirred at room 
temperature for 8 hours. This reaction mixture was concentrated under reduced pressure and the residue was 
diluted with water and extracted with diethyl ether. The organic layer was washed with water and dried over magni- 
sium sulfate. The solvent was distilled off under reduced pressure and the residue was fractionated by silica gel 
chromatography (ethyl acetate:methylene chloride = 1 :9). From the first fraction. 1 .7 g (yield 15%) of the objective 
posrtion isomer (1 7b') was obtained as oil. From the subsequent fraction, 9.14 g (yield 80%) of the objective 5-(3 5- 
dichlorophenylth.o)-1-methyM^ (17b) ^ obtgjned 

mp 79-80°C . 

(6) .ll 4 i ml of J ethan ° l "» dissolved 9 - 10 9 ( 20 - 1 m ™>v of 5-(3.5-dichlorophenylthio).1-methyl-4-isopropyl-2-(p- 
methoxybenzyloxymethyl)-1H-imidazole (17b), followed by addition of 90 ml of 6N-hydrochloric acid and the mix- 
ture was refluxed for 1 hour. This reaction mixture was concentrated under reduced pressure to remove ethanol 
and the residue forming a couple of layers was extracted twice with n-hexane to remove p-methoxybenzyl chloride 
The aqueous layer was extracted with methylene chloride and the extract was neutralized with an aqueous sodium 
bicarbonate solution and dried over magnisium sulfate. The solvent was then distilled off under reduced pressure 

!? W3S rinSed WiUl iSOpr0pyl * h& 10 provide 63 9 ^ eld 95% ) <* [5-(3.5-dichlorophenylthio)-4-isopro- 
pyl-1-methyl-1H-imidazol-2-y0methanol (12 = Compound I-8). mp 157-158 °C . 

m 6.81^2^). 7™?m 6 1H> m: J=7 '° (S6Pt 1H) ' 359 (S " 3H)> 476 (S> 2H) ' 476 (br " 
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Elementary analysis (CuH-isCla^OS) 



Calc. (%) 


C.50.76 


H.4.87 


N.8.46 


Found (%) 


C.50.81 


H.4.92 


N.8.44 



Example 13 

Synthesis of [5-(3-c*lorophenylthio)-4-i^ (Compound 1-13) 

(1) By the same procedures as in Reference Example 2 (1) through (4), 5-(3-chlorophenylthio)-4-isopropy1-2-(p- 
methoxybenzyloxymethyl)-1H-imidazole (16c) was obtained. 
Oxalate: mp 124-125 °C. 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.21 (d, J=7.0 Hz, 6H), 3.20 (sept, 1H). 4.53 (s, 2H), 4.63 (s, 2H), 6.89 (d. 
J=8.6 Hz. 2H). 7.27 (d, J=8.6 Hz, 2H), 6.90-7.20 (m, 4H) 



Elementary analysis (C22H25CIN2O2S • (COOH) 2 • 0-5 - H 2 Q) 



Calc. (%) 


C.55.86 


H.5.46 


Cl.6.87 


N.5.43 


S.6.21 


Found (%) 


C.55.56 


H.5.08 


Cl.7.27 


N.5.62 


S,6.40 



(2) By the same procedures as in Reference Example 2 (5). from 5-(3-chlorophenylthio)-4-isopropyl-2-(p^^^ 
benzyloxyme*yl)-1H-imidazole (16c). 2-(p^ 

1 H-imidazole (1 7c) and its positional isomer (1 7c") were obtained in yields of 46% and 8%. respectively. 

(17c 1 ) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.0 Hz. 6H). 3.21 (sept.1H).3.63 (s. 3H). 3.80 (s, 3H). 4.48 
(S. 2H). 4.62 (S. 2H). 6.87 (d, J=8.6Hz. 2H). 7.25 (d. J=8.6 Hz. 2H). 6.90 - 7.20 (m. 4H) 
(17c) 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d. J=7.2 Hz. 6H). 3.15 (sept. 1H). 3.50 (s.3H), 3.80 (s. 3H). 4.48 
(s. 3H). 4.65 (S. 3H). 6.86 (d. J*8.8Hz. 2H). 7.25 (d. J=8.8 Hz. 2H). 6.75-7.20 (m. 4H) 

(3) By the same procedures as in Reference Example 2 (6). from 2-(p-methoxybenzyloxymethyl)-5-(3-chlorophe- 
nylthio)-1-methyl-4-isopropyl-1HHmidazole (17c). [5-(3-chlorophenyHhio) -4-isopropyl-1-methy1-lH-imidazol-2- 
yijmethanol (Compound 1-13) was obtained. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.18 (d, J=7.2 Hz. 6H), 3.12 (sept. 1 H). 3.58 (s. 3H). 4.75 (s. 2H), 6.70-7.25 
(m. 4H) 



Elementary analysis (C 14 Hi7CIN 2 OS) 



Calc. (%) 


C56.65 


H.5.77 


Cl.11.94 


N.9.43 


Found (%) 


C.56.81 


H ( 5.78 


a,11.88 


N,9.16 
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Example 14 

Synthesis of [4-isopropyl-1-methyl-5-(3-nifrophe^ (Compound 1-14) 

(1) By the same procedures as in Reference Example 2 (16b), 4-isopropyl-2-(p-methoxybenzyloxymethyl)-5-(3- 
nitrophenylthio)-1H-imidazole(16d) was obtained. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .22 (d. J=7.2 Hz, 6H), 3.21 (sept. 1 H), 3.81 (s, 3H), 4.55 (s, 2H). 4.64 (s 2H) 
6.90 (dJ=8.6 Hz. 2H). 7.29 (d.J=8.6 Hz, 2H). 7.30-8.00 (m. 4H) " 

(2) By the same procedures as in Reference Example 2 (17c). 4-isopropyl-2-(p-methoxybenzytoxymethyl)-1. 
methyl-5-(3-nitrophenylthio)-1H-imidazole (17d) was obtained. Yields of 4-isopropyl-2-(p-methoxybenzyloxyme- 
tliy()-l-methyl-5-(3-nrtrophenylthio)-1H-imidazole (17d) and its positional isomer (I7d") are 58% and 7%, respec- 
tively. ' 

(17d) oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d, J=7.0 Hz, 6H). 3.21 (sept, 1H), 3.67 (s, 3H), 3.80 (s 3H) 
4.49 (s. 2H). 4.63 (s. 2H). 6.88 (d, J=8.6Hz, 2H), 7.26 (d. J=8.6 Hz. 2H). 7.30-8.00 (m 4H) 
(17d)mp89~90°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d. J=7.0 Hz. 6H), 2.14 (sept. 1 H). 3.80 (s. 3H). 4.50 (s. 2H). 4 67 (s 2H) 
6.87 (d. J=8.6Hz, 2H). 7.25 (d. J=8.6 Hz. 2H). 7.41 (t, J=7.8 Hz. 1 H). 7.83 (t. J=2.0 Hz. 1 H).7.98 (m. 1 H)' 



Elementary analysis (C 2 2H 2 5N 3 0 4 S) 



Calc. (%) 


C61.81 


H.5.89 


N.9.83 


S.7.50 


Found (%) 


C.61.78 


H.5.86 


N.9.80 


S.7.48 



(3) By the same procedures as in Reference Example 2. Compound I-8. from 4-isopropyl-2-(p-methoxybenzy- 
loxymethy0-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole (17d), Compound 1-14 was obtained. 

'H - NMR (CDCI3 - TMS) 8 ppm: 1 .19 (d, J=6.8 Hz, 6H). 3.12 (sept. 1H). 3.61 (s. 3H). 4.77 (s. 2H) 7 21 (dd 
J=8.0,2.0Hz.1H).7.99(dd.J=8.0.2.0Hz.1H).7.42(t.J=8.0Hz.1H).7.85(tJ=2.0Hz.1H) 

Example 15 

Synthesis of [1-n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound 1-15) 

By the same procedure as in Reference Example 2 for 5-(3.5-cfichlorophenylthio)-1-methyl-4-te^ 
oxybenzyloxymethyl)-1 H-imidazole (17b), 2-(benzyloxymethyl)-1-n-butyl-5-(3.5<lichlorophenylthio)-4-isopropyl-1H-imi. 
dazole (17e) was obtained. Yields of 2-(bercyloxymethyr)-1-n-butyl-5-(3,Michloropher V lttiio)-4-isopropyl-1H- 
imidazole (17e) and its positional isomer (ne 1 ) were 91% and 6%, respectively. 

(17e) oil 1 H - NMR (CDQs - TMS) 8 ppm: 0.93 (t. J=7.2 Hz, 3H), 1.33 (d. J=7.2 Hz, 6H), 1 58-1 75 (m 4H) 
3.01(sept 1H). 3.90-3.98 (m. 2H). 4.54 (s, 2H). 4.65 (s. 2H). 6.92 (s. 2H). 7.04 (s.1H). 7.24-7.36 (m 5H) ' 
(17e) oil 'H - NMR (CDCI 3 - TMS) 8 ppm: 0.80 (t. J=7.0 Hz. 3H). 1.25 (d. J=7.0 Hz, 6H), 1.1-1 3 (m 2H) 1 42 - 
1.60 (m. 2H). 3.09 (sept. 1H). 3.84-3.92 (m, 2H), 4.55 (s. 2H). 4.67 (s. 2H), 6.79 (d, J= 2 Hz. 2H). 7.10 (t j=2 Hz 
1H), 7.30-7.39 (m,5H) 

By the same procedure as in Reference Example 2 for Compound I-8. Compound 1-15 was obtained from 2-(ben- 
zyloxymethyl)-1-n-butyt-5-(3,5-dichlo^ ( 17e ). np 104-106 °C 

1 H - NMR (CDCI3 - TMS) Sppm: 0.86 (t, J=7.4 Hz. 3H). 1.17 (d. J=6.8 Hz. 6H). 1.20-1.40 (m. 2H) 1 50 ~ 1 65 (m 
2H), 3.06 (sept, 1H). 3.92-4.00 (m, 2H). 4.75 (s, 2H), 5.70 (s. 2H). 6.80 (d. J* 1.8 Hz, 2H). 7.1 1(t, J=1.8 Hz, 1H) ' 
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Example 16 

Synthesis of [l-benzyl-5-(3,5-dichlorophenyKhio)-4-^ (Compound 1-16) 

(1) In 10 ml of dry tetrahydrofuran was dissolved 423 mg (1.00 mmol) of 5-(3.5-dichlorophenylthio)-4-isopropyl-2- 
(p-methoxybenzyloxymethyl)-1H-imidazole (16b), followed by addition of 205 mg (1.20 mmol) of benzyl bromide, 
48 mg (1 .2 mmol) of sodium hydroxide and 5 mg (0.015 mg) of tetrabutylammonium bromide at room temperature 
with stirring, and the mixture was stirred at the same temperature for 3 hours. This reaction mixture was concen- 
trated under reduced pressure and the residue was diluted with water and extracted with methylene chloride. The 
organic layer was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced 
pressure and the residual oil was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 
1 :9). From the first fraction, 33 mg (yield 6.5%) of the objective position isomer (17T) was obtained. From the sub- 
sequent fraction, 450 mg (yield 88%) of 1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (1 7f) was obtained. 

(17T) Oil 1 H - NMR (CDCI 3 * TMS) 8 ppm: 1.28 (d, J=6.6 Hz, 6H). 2.95 (sept, 1H), 3.79 (s, 3H), 4.50 (s, 2H), 
4.55 (s, 2H),5.28 (s, 2H), 6.83 (d. J= 6 Hz, 2H), 6.94-6.95 (m, 3H), 7.06 (m, 3H), 7.17 (d, J= 5.8 Hz, 2H), 7.26- 
7.40 (m, 4H) 

(17f) oil 1 H - NMR (CDCI3 - TMS) 6 ppm: 1.26 (d, J=6.6 Hz, 6H), 3.13 (sept, 1H), 3.80 (s, 3H), 4.47 (s, 2H), 4.61 
(s, 2H). 5.18 (s. 2H), 6.63 (d, J=1.6 Hz, 2H), 6.83 (d, J=2 Hz, 2H), 6.90-6.93 (m, 2H), 6.99 (s, 1H), 7.11-7.21 
(m, 4H), 7.26 (s, 4H) 



To 25 ml of methanol was dissolved 1.41 g (2.67 mmol) of 1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2- 
(p-methoxybenzyloxymethyO-1 H-imidazole (17f), followed by addition of 12.5 ml of 6N-hydrochloric acid at room 
temperature with stirring, and the mixture was stirred under heating at 60°C for 3 hour. This reaction mixture was 
concentrated under reduced pressure, the residual solution was neutralized with a saturated aqueous solution of 
sodium bicarbonate to be weakly basic, and was extracted with methylene chloride. The extract was rinced with 
water, and then, was dried over magnesium sulfate, and the solvent was concentrated under reduced pressure. 
The residue was crystalized from n-hexane and collected by filtration to give 1 .0 g (yield 92%) of [1 -benzyl-5-(3,5- 
dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-1 6). mp 1 21 -1 24°C . 

1 H - NMR (CDCfa - TMS) 8 ppm: 1.28 (d. J=6.9 Hz, 6H), 3.15 (sept, 1H). 4.79 (s. 2H), 5.25 (s. 2H), 6.64 (d, 
J=1.2 Hz, 2H). 6.9-7.0 (m, 3H), 7.18-7.26 (m, 4H) 

Example 17 

Synthesis of [1-aIlyl-5-(3-chlorophenylthio)-4-isopropyl-1H-imidazol-2-yl] methanol (Compound 1-17) 

(1) In 10 ml of dry tetrahydrofuran was dissolved 744 mg (2.00 mmol) of 2-(benzyloxymethyl)-5-(3-chlorophe- 
nylthio)-4-isopropyl-1 H-imidazole (16e), followed by addition of 410 mg (2.40 mmol) of allyl bromide, 96 mg (2.40 
mmol) of sodium hydroxide and 5 mg (0.015 mg) of tetrabutylammoniumbromide at room temperature with stirring, 
and the mixture was stirred at room temperature for 3 hours. This reaction mixture was concentrated under reduced 
pressure, the residue was extracted with methylene chloride, the organic layer was washed with water and dried 
over sodium sulfate. The solvent was concentrated under reduced pressure and the residual oil was fractionated 
by silica gel chromatography (ethyl acetate: methylene chloride = 1 :9). From the first fraction, 50 mg (yield 6.7%) of 
the objective position isomer (17gl was obtained, and then, 480 mg (yield 58%) of 1-allyl-2-benzyloxymethyl-5-(3- 
chlorophenylthio)-4-isopropyl-1 H-imidazole (1 7g) was obtained. 

{Mg 1 ) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.30 (d. J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.53 (s, 2H), 4.66 (s t 2H), 
4.67 (d, J=6.3 Hz, 2H), 4.83 (d, J= 17.4 Hz, 1H), 5.21 (d. J-11.1 Hz, 1H), 5.85-5.95 (m, 1H), 6.97-7.04 (m, 3H), 
7.09-7.14 (m, 1H), 7.25-7.40 (m, 5H) 

(17g) oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.13 (sept, 1H), 4.54 (s, 2H), 4.55-4.65 (m, 
2H), 4.79 (s, 2H), 4.82 (d, J= 18.3 Hz, 1 H), 5.01 (d, J=1 1 .4 Hz, 1 H), 5.60-5.75 (m, 1 H). 6.81 (d, J=10.5 Hz, 2H), 
6.93 (s, 1H), 7.05-7.50 (m, 2H), 7.30-7.40 (m, 5H) 

(2) In 5 ml of methylene chloride was dissolved 470 mg (1.13 mmol) of 1-allyl-2-benzylaxymethyl-5-(3-chlorophe- 
nyrthio)-4-isopropyl-1 H-imidazole (17g). with cooling to -40 °C , 0.7 ml (1.36 mmol) of methylene chloride solution 
of boron trichloride (1 .94 molar) was added with stirring, and the mixture was stirred for 30 minutes. To this reaction 
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mixture, a saturated aqueous solution of sodium bicarbonate was added for neutralization, methylene chloride layer 
was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced pressure and 
the residue was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 1 :4). From the first 
fraction, 50 mg (yield 13%) of 1-allyl-2-chloromethyl-5-(3-chlorophenylthio)-4-isopropylimidazole (28a) was 
obtained as oil, and then, 155mg (yield 43%) of Compound 1-1 7 was obtained, 
mp 84-86°C . 

(28a) 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .26 (d, J=6.9 Hz, 6H), 3.16 (sept, 1H), 4.66-4.68 (m, 2H), 4.69 (s, 2H), 
4.yu (a, J= 1*5 Hz, iHj, 5.12 (d, J=i2.6 Hz, iH), 5.65-5.00 (m, in), 6.8 (d t J= iu.5 Hz, i n), 6.55 (s, in), 7. i- 
7.2 (m, 2H) 

Compound 1-17 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.23 (d. J=6.8 Hz, 6H), 3.16 (sept 1H), 4.61-4.66 (m, 2H), 
4.74 (s. 2H), 4.92 (d, J= 18 Hz, 1H), 5.10 (d, J=12 Hz. 1H), 5.6-5.8 (m, 1H), 6.80-6.84 (m, 1H), 6.95 (t, J=2.7 
Hz, 1H), 7.1-7.2 (m, 2H) 

Example 18 

Synthesis of [5-(3,5-dichloropheriylthio)-1-dodecyl-4-isopropyl-1H-imidazol-2-yl]methanol (Compound 1-18) 

(1) 5-(3,5-dichlorophenyfthio)-1-dodecy^ H-imidazole (17h) was 
obtained by the same synthetic process as that for (1 7f) in Example 1 6 (yield 43 %). 

(17h) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.87 (t, J=6.0 Hz, 3H), 1.26 (d, J=6.9 Hz, 6H), 1.1-1 .4 (m, 18H), 1.5 
(br, 2H), 3.07 (sept, 1 H), 3.81 (s, 3H), 3.85-3.90 (m, 2H), 4.48 (s. 2H), 4.64 (s, 2H), 6.80 (s. 2H), 6.87 (d, J=8.4 
Hz, 2H), 7.11 (s, 1H), 7.27 (s. 2H) 

(2) Compound 1-18 was obtained from 5-(3,5-dichlorophenylthio)-1-dodecyl-4-isopropyl-2-(p-methoxybenzy- 
loxymethyt)-1 H-imidazole (17h) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
68%). 

1 H - NMR (CDCI3 - TMS) 6 ppm: 0.89 (t. J=7.5 Hz, 3H), 1.21 (d, J=7 Hz, 6H), 1.2-1.3 (m, 18H), 1.6 (br, 2H), 
3.10 (sept, 1H), 3.92 (t, J=10 Hz, 2H), 4.76 (s, 2H), 6.82 (d, J-1.6 Hz, 2H), 7.12 (t, J-1.6 Hz, 1H) 

Example 19 

Synthesis of [1-allyl-5-(3 l 5-dichlorophenylthio)-4-isopropyl-1H-imidazoI-2-yl]methanol (Compound 1-19) 

(1) l-Allyl-S-^.S-dichlorophenylM^ (17i) was obtained 
by the same synthetic process as that for (1 7f) in Example 1 6. Yields of (1 7i) and its position isomer (1 7i') were 83% 
and 8%, respectively. 

(17i") oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.5 Hz, 6H), 3.05 (sept, 1H), 3.80 (s, 3H), 4.46 (s, 2H), 
4.58 (S, 2H), 4.62-4.7 (m, 2H), 4.82 (d. J= 15 Hz, 1H). 5.22 (d. J=11 Hz,1H), 5.82-5.98 (m. 1H), 6.87 (d, J=6 
Hz, 2H) 

(17i) oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d. J=7.2 Hz, 6H), 3.10 (sept, 1H), 3.81 (s, 3H), 4.47 (s, 2H), 4.62 
(s, 2H),4.57-4.62 (m, 2H), 4.82 (d, J= 18 Hz, 1 H), 5.03 (d, J=10 Hz,1H), 5.58-5.80 (m, 1 H),6.87 (d, J=2 Hz, 2H), 
6.8-6.9 (m, 2H), 7.1 (t, J=3.4 Hz, 1H), 7.23 (s, 2H) 

(2) [1-Allyl-4-(3,5"dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound 1-19) was obtained from 
1-allyl-5-(3,5-dichloropheriy^ (17i) by the same synthetic 
process as that for Compound 1-16 in Example 16 (yield 71%). 

mp 100-102°C . 



Elementary analysis (C 16 H 18 N 2 Cl20S) 



Calc. (%) 


C.53.79 


H.5.08 


N.7.75 


CI. 19.85 


S.8.90 


Found (%) 


C.53.68 


H.5.16 


N.7.75 


Cl.19.57 


S.8.99 
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Example 20 

Synthesis of [1 -benzyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-irnidazol-2-yl]methanol (Compound I-20) 

(1) 1-Benzyl-5-(3-chlorophenyfthio)-4HSOpropy^^ (17j) was obtained by the same 
synthetic process as that for (17g) in Example 17. Yields of (17]) and its position isomer (17j*) were 88% and 3%, 
respectively. 

(17j") oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.17 (d, J=7 Hz. 6H), 2.97 (sept, 1H). 4.53 (s. 2H), 4.60 (s. 2H), 5.30 
(s, 2H), 6.9-7.2 (m, 8H), 7.2-7.4 (m, 5H) 

(17j) oil 1 H - NMR (CDC! 3 - TMS) 5 ppm: 1.28 (d. J=7 Hz, 6H), 3.16 (sept. 1H), 4.51 (s, 2H), 4.58 (s, 2H), 5.19 
(s, 2H). 6.72-6.80 (m, 2H), 6.88-6.93 (m,2H), 7.02-7.05 (m, 2H), 7.14 ~ 7.26 (m, 2H), 7.23 ~ 7.32 (m,5H) 

(2) 2-[1-Benzyl-5-(3-chlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-20) was obtained from 
14>enzyi-5-(3-chlorophenylthio)-4-isopropyl-2-benzyloxymethyl-1H-im (17j) by the same synthetic process 
as that for Compound 1-1 7 in Example 1 7 (yield 35%). mp 1 20-1 22 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d. J=6.6 Hz, 6H), 3.16 (sept, 1H), 4.70 (S, 2H), 5.22 (s, 2H), 6.75-6.82 
(m, 2H), 6.90-7.06 (m, 4H), 7.1-7.3 (m, 3H) 



Elementary analysis (C20H21N2CIOS) 



Calc. (%) 


C.64.42 


H.5.68 


N.7.51 


Cl.9.51 


Found (%) 


C.63.99 


H.5.69 


N.7.41 


Cl.9.39 



Example 21 

Synthesis of [1-benzyl-4-isopropyl-5-(3-nitrophenylthio)-1H-imidazol-2-yl]methanol (Compound 1-21) 

(1) 1-Benzyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl-1H-imidazole (17k) was obtained by the same 
synthetic process as that for (1 7g) in Example 1 7. Yields of (1 7k) and its position isomer (1 7k) were 92% and 2%, 
respectively. 

(17k) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.17 (d, J=7.2 Hz, 6H), 2.96 (sept, 1H), 4.53 (s, 2H), 4.59 (s, 2H). 
5.30 (s, 2H), 6.98 (d. J=6.9 Hz,2H), 7.23-7.41 (m, 8H), 7.49 (d, J=9.3 Hz, 1H), 7.80 (t. J-1.8 Hz, 1H), 7.92 (d, 
J=10Hz. 1H) 

(17k) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.57 (s, 2H), 4.67 (s, 2H), 
5.22 (s. 2H), 6.90-6.93 (m, 2H), 7.04-7.13 (m, 4H), 7.22-7.33 (m, 5H), 7.56 (t, J=2.1 Hz, 1 H), 7.82-7.86 (m, 1 H) 

(2) [1-Benzyl-4-isopropyl-5-(3-nitrophenylthio)-1H-imidazol-2-yl]methanol (Compound 1-21) was obtained from 1- 
benzyl-5-(3-nitropheiTylthio)^ (17k) by the same synthetic process as 
that for Compound 1-17 in Example 17 (yield 37%). mp 152-155°C . 

As a by-product, 1-benzyl-2-chloromethyi-5-{3-nit^ (28b) was obtained 

(yield 9%). 

(28b) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.29 (d, J=6.6 Hz, 6H), 3.15 (sept, 1H), 4.63 (s, 2H), 5.29 (s, 2H), 
6.89-6.92 (m, 2H), 7.05-7.14 (m, 5H), 7.63-7.90 (m, 2H) 

Compound 1-21 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.27 (d. J=6.9 Hz, 6H), 3.17 (sept, 1H), 4.78 (s. 2H), 5.26 (s, 
2H), 6.93-6.97 (m, 2H), 7.08-7.13 (m, 2H), 7.22-7.26 (m, 3H), 7.57 (t J-1.8 Hz, 1H), 7.84 (dd, J=11 Hz, 3 
Hz,1H) 
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Elementary analysis (C20H21N3O3S) 



Calc. (%) 


C.62.64 


H.5.52 


N, 10.96 


S.8.36 


Found (%) 




H.5.66: 


N.10.58 


S.8.05 



Example 22 

Synthesis of [1 -allyl-4-isopropyl-5-(3-nitr^ (Compound 1-22) 

(1) i-Ally!-5-(3-nitrophenyKhio)-4^^ (171) was obtained by the same syn- 
thetic process as that for (17g) in Example 17. Yields of (171) and its position isomer (170 were 82% and 9%. 
respectively. 

(17H oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.31 (d. J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.55 (s. 2H), 4.63 (s, 2H), 
4.69-4.73 (m. 2H), 4.86 (dt, J=15 Hz, 2 Hz, 1 H), 5.24 (dt. J=1 1 Hz, 2 Hz, 1 H), 5.80-6.00 (m, 1 H), 7.26-7.48 (m. 
7H), 7.83 (t, J=2 Hz, 1H), 7.92 (dt, J= 9 Hz, 1.4 Hz, 1H) 

(171) oil 1 H - NMR (CDCI3 - TMS) 6 ppm: 1 .27 (d, J-7.2 Hz, 6H), 3.1 1 (sept, 1H), 4.56 (s. 2H), 4.56-4.66 (m, 
2H), 4.66 (s. 2H), 5.55-5.75 (m, 1H), 7.19-7.43 (m, 7H), 7.83 (t, J= 2Hz, 1H), 7.96 (dt, J=8.2 Hz, 1.2 Hz, 1H) 

(2) Compound I-22 was obtained from (1 71) by the same synthetic process as that for Compound 1-1 7 in Example 
1 7 (yield 37%). mp 1 1 7-1 20°C . 



As a by-product, i-allyl-2-chloromethyl-5-(3-nrtrophenylthio)-4-isoprc)pyl-1H-i (28c) was obtained (yield 



11%). 



(28c) oil 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1 .27 (d, J=8.4 Hz, 6H), 3.14 (sept 1 H), 4.64 (s, 2H). 4.70 (s. 2H), 4.9-5.0 
(m, 2H), 5.6-5.8 (m, 1H), 7.2-7.5 (m, 2H), 7.8-8.0 (m, 2H) 

Compound I-22 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .24 (d. J=7.2 Hz, 6H), 3.14 (sept, 1H), 4.64-4.69 (m, 2H), 4.71 
(s,2H),4.9(d. J=19.8Hz, 1H), 5.08 (d, J=12 Hz, 1H), 5.65-5.63 (m, 1H), 7.23-7.26(m, 1H), 7.42 (t, J=8.1 Hz, 1H), 
7.87 (s, 1H), 7.99(d,J=9 Hz,1H) 



Elementary analysis (C 16 H 19 N 3 0 3 S) 



Calc. (%) 


C.57.64 


H.5.74 


N.12.60 


S.9.62 


Found (%) 


C57.45 


H.5.84 


N.12.70 


S,9.33 



Example 23 

Synthesis of [1-ethyl-4-isopropyl-5-(3-nitrophenylthio)-1H-imidazol-2-yl]methanol (Compound I-23) 

(1) By the same synthetic process as that for (1 7g) in Example 1 7, 1 -ethyl-5-(3-nitrophenylthio)-4-isopropyl-2-ben- 
zyloxymethyl-1 H-imidazole (17m) was obtained. Yields of (17m) and its position isomer (1 7m*) were 89% and 12%, 
respectively. 

(1 7m') oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .36 (d, J=7.2 Hz, 6H), 1 .36 (t, 6.9 Hz, 3H). 3.07 (sept, 1 H), 4.09 (q, 
J=6.9 Hz, 2H). 4.57 (s, 2H), 4.67 (s. 2H), 7.26-7.45 (m, 7H), 7.86 (t, J=2.1 Hz, 1H), 7.91 (dt, J= 9 Hz, 1.2 Hz, 
1H) 

(17m) oil 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.18 (d. J=7.5 Hz, 6H). 1 .26 (t, 7.5 Hz, 3H), 3.12 (sept, 1H), 3.99 (q. 
J=7.5 Hz. 2H). 4.58 (s. 2H). 4.69 (s. 2H). 7.20 (dd J=8.1 Hz, 0.9 Hz. 1H). 7.30-7.42 (m. 6H), 7.84 (d, J=2.1 Hz). 
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7.96 (dd, J=8.1 Hz, 0.9 Hz, 1 H) 

(2) Compound I-23 was obtained from 1-ethy!-5-(3-nitrophenylthio)^-isopropy1-2^enzyloxymethylOH-imidazole 
(17m) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 52%). mp 121-123°C . 

As a by-product, 1-ethyl-2-chloromethyl-5-(3-nrtroph (28d) was obtained 

(yield 13%). 

(28d) oil 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.26 (d, J=6.9 Hz, 6H), 1.28 (t J=7 Hz, 3H), 3.12 (sept, 1H), 4.03 (q, 
J=7 Hz, 2H), 4.60 (s, 2H), 4.72 (s, 2H), 7.18-7.45 (m, 2H), 7.84-7.95 (m, 2H) 

Compound I-23 1 H-NMR (CDCI 3 -TMS) 8 ppm: 1 .25 (d. J=6.9 Hz, 6H), 1 .24 (t, J=7.2 Hz, 3H), 3.1 1 (sept, 1 H), 
4.06 (q. J=7.2 Hz, 2H), 4.77 (s, 2H), 7.22 (d, J=1 1 Hz, 1 H), 7.40 (t. J=7 Hz, 1 H), 7.87 (t J=2 Hz, 1 H). 7.97 (dd, 
J=11 Hz, 1 Hz, 1H) 



Elementary analysis (C 15 H 19 N 3 03S • 0.2 • H 2 0) 


Calc. (%) 
Found (%) 


C55.44 
C55.36 


H,6.02 
H.5.90 


N.12.93 
N.12.91 


S.9.86 
S,9.70 



Example 24 

Synthesis of [4-isopropyl-5-(3-nitrophenyrthio)-1-n-propyl-1H-imidazol-2-yl]metharx)l (Compound I-24) 

(1) By the same synthetic process as that for (17g) in Example 17, 2-benzyloxymethyf-4-isopropyl-5-(3-nitrophe- 
nylthio)-1-n-propyl-1H-imidazole (17n) was obtained. Yields of (17n) and its position isomer (17n) were 93% and 
7.5%, respectively. 

{Mr)*) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.96 (t J=10 Hz, 3H), 1.34 (d, J=7.2 Hz, 6H), 1.7-1.8 (m, 2H), 3.04 
(sept 1 H), 3.93-3.98 (m, 2H), 4.55 (s, 2H), 4.65 (s. 2H), 7.26-7.43 (m, 7H), 7.83 (t J=2.1 Hz, 1H), 7.90 (dd, J= 
7.8 Hz, 1.2 Hz, 1H) 

(17n) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.80 (t. J=7.2 Hz, 3H), 1.25 (d, J=6.9 Hz, 6H), 1.50-1.62 (m, 2H), 
3.11 (sept, 1H), 3.84-3.89 (m, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 7.18 (dd, J=4.8 Hz, 0.9 Hz, 1H), 7.26-7.41 (m, 
4H), 7.82 (t. J=2.1 Hz,1 H), 7.96 (dd, J=9.3 Hz, 1 .2 Hz, 1 H) 

(2) Compound I-24 was obtained from 2-benzyloxymethy11-4-isopropyl-5-(3-nitrophenylthio)-1^ 
zole (17n) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 65%). Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.88 (t, J=7.2 Hz, 3H), 1.19 (d. J=6.9 Hz, 6H), 1.58-1.70 (m, 2H), 3.10 (sept, 
1H), 3.93 ft J= 7.2 Hz, 2H), 4.76 (s, 2H), 7.20 (d, J=9 Hz, 1H), 7.40 (t J=8.1 Hz,1H), 7.85 (t J=2.1 Hz, 1H), 
7.97 (dd, J=11 Hz, J=0.9 Hz, 1H) 

Example 25 

Synthesis of 2-[5-(3,5-dichlorophenyfthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-25) 

(1) 5-(3.5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-(p-methoxybenzytoxymethyl)-1 H-imidazole (1 7o) was obtained 
by the same synthetic process as that for (1 7f) in Example 1 6 (yield 35%). Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (t, J-7.0 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 3.09 (sept 1H), 3.80 (s, 3H), 
3.96 (q, J=7.0Hz,2H), 4.48 (s, 2H), 4.64 (s, 2H), 6.80 (d, J-1.4 Hz, 2H), 6.85-6.89 (m, 2H), 7.11 (t. J=1.8 Hz, 
1H), 7.24-7.28 (m, 2H) 

(2) Compound i-25 was obtained from 5-(3,5-dichloropheny!thio)-1-ethyl-4-isopro^ 

thyl)-1 H-imidazole (17o) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 
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80%). mp 120-121 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (d, J=6.6 Hz. 6H), 1.25 (t. J=7.0 Hz. 3H). 3.07 (sept. 1H), 4.05 (t J=7.0 
Hz. 2H). 4.76 (s. 2H). 5.79 (br. 1H). 6.81 (d. J=1.6 Hz.2H), 7.11 (t. J=1.6 Hz. 1H) 

5 

Example 26 

Synthesis of [5-(3,Wic*lorophenylthio)-4-iso^^ (Compound I-26) 

jo (1) 5-(3,5-Dichlorophenylthio)-4-isoprop^^ ( 17 P) "* 

obtained by the same synthetic process as that for (17f) in Example 16 (yield 41%). Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.81 (t, J=7.6 Hz. 3H). 1 .24 (d. J=7.0 Hz. 6H). 1 .51-1.64 (m, 3H), 3.08 (sept. 
1H). 3.81 (S. 3H). 3.80-3.87 (m.2H). 4.48 (S. 2H). 4.63 (s. 2H). 6.78 (d. J=8 Hz. 2H). 6.86-6.90 (m. 2H). 7.1 1 (t. 
is J«1 .8 Hz, 1 H). 7.24-7.28 (m. 2H) 

(2) Compound I-26 was obtained from 5-(3.5^ichlorcphenylthio)-4-isopr^^ 

propyMH-imidazole (17p) by the same synthetic process as that for Compound I-8 in Reference Example 2 (y.eld 
72%). mp 104-107 °C. 

•"H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (d. J=6.6 Hz. 6H). 1.25 (t. J=7.0 Hz. 3H). 3.07 (sept. 1H). 4.05 (t J=7.0 
Hz. 2H). 4.76 (S. 2H). 5.79 (br, 1H). 6.81 (d. J-1.6 Hz.2H). 7.11 (t. J=1.6 Hz. 1H) 



Elementary analysis (C^HzoQgNaOS • 0.1 • H 2 Q) 





Calc. (%) 


C.53.22 


H.5.64 


N.7.76 


S.8.88 


Cl.19.63 


30 


Found (%) 


C.53.27 


H.5.63 


N.7.77 


S.8.89 


Cl.19.96 



35 Example 27 

Synthesis of [5-(3.5-dichlorophenytt^ (Compound I-27) 

(1) 5-(3,5ndi(*laophenylthio)-M < 17q) ms obtained 

40 the same synthetic process as that for (1 7f) in Example 16 (yield 43%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.23 (d, J=7.0 Hz, 6H), 1.42 (d. J=7.2 Hz, 6H). 3.07 (sept, 1H), 3.81 (s. 3H), 
4.48 (S, 2H), 4.60-4.74 <m. 1H), 4.67 (s, 2H), 6.79 (d. J-1.8Hz.2H). 6.85-6.90 (m, 2H), 7.00 (t, J-1.8 Hz, 1H), 
7.24-7.29 (m, 2H(2) 

45 

Compound I-27 was obtained from 5-(3,5<fichlorophenylthio)-^ 
1 H-imidazole (17q) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 64%). 
mp 136-137 *C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.19 (d, J=6.6 Hz, 6H), 1.45 (d.J=7.0 Hz, 6H), 2.99-3.13 (m. 1H), 4.31 (br, 
1H), 4.62-4.77 (m.1H), 4.79 (s. 2H). 6.8 (d. J=1.4 Hz, 2H). 7.11 (d. J=1.6 Hz, 1H) 

Example 28 

55 

Synthesis of [1 -ethyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-28) 

(1) 2-Benzyloxymethyl-5-(3-chlor^ ( 17r ) ™* s obtained by the same 

synthetic process as that for (17g) in Example 17. 
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1 



H - NMR (CDCI 3 - TMS) 5 ppm: 1.17 (t J=7.4 Hz. 3H). 1-25 (d. J=6.6 Hz, 3H), 3.13 (sept. 1H). 3.98 (q. J=7.4 
Hz. 2H). 4.56 (s. 2H). 4.67 (s. 2H). 6.79-7.20 (m. 4H). 7.24-7.40 (m. 5H) 

(2) Compound 1-28 was obtained from 2-benzytoxymethyl-5-(3-chlorophe^ 

(170 by the same synthetic process as that for Compound l-8in Reference Example 1 (y.eld 64%). mp 99-100 C. 

1 H - NMR (CDCI3 - TMS)8ppm: 1.19 (d. J=6.6 Hz. 6H). 1.24 (t. J=7.0 Hz. 3H). 3.12 (sept, 1H). 4.05 (q. J-7.0 
Hz. 2H). 4.77 (m. 2H). 6.78-7.19 (m, 4H) 



Elementary analysis (C 15 H 19 CIN 2 OS • 
0.15 • H 2 0) 



Calc. (%) 


C.57.46 


H.6.20 


N.8.93 


Found (%) 


C.57.25 


H.6.05 


N.8.92 



Example 29 

Synthesis of [5-(3-c*lorophenylthio)-4HSoprop^ (Compound I-29) 

(1) Compound I-29 was obtained by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
73%).mp85-88 <, C. 

1H - NMR (CDCI3 - TMS) 8 ppm: 0.87 (t. J=7.2 Hz. 3H). 1.18 (d.J=6.6 Hz. 6H). 1.57-1.69 (m. 2H), 3.09 (sept. 
1H). 3.88-3.94 (m. 2H), 4.74 (s. 2H). 5.0 (br, 1H). 6.80 - 7.18 (m. 4H) 



Elementary analysis (C 16 H 21 CIN20S) 



Calc. (%) 


C.59.15 


H.6.52 


N.8.62 


S.9.87 


Cl.10.91 


Found (%) 


C.58.92 


H.6.51 


N.8.67 


S.9.89 


Cl.10.79 



Example 30 

Synthesis of [i-cyclopropylmethyl-5-(3.^ (Compound I-30) 

(1) 2-BerKyloxymethyl-l-cyclopropylme^ . (17t) 
obtained by the Zne synthetic process as that for (1 7g) in Exan^e 17. Yields of (17t) and rtspos rt .on,somer(17r) 

were 86% and 10%. respectively. 

i17fi oil 'H - NMR (CDCU - TMS) 5 ppm: 0.28-0.36 (m. 2H), 0.55-0.64 (m. 2H). 0.99-1.16 (m. 1H). 1.35 (d. 
jLtt Hz. 6H) ' W4 (s^t. 1H). 3.91 (£j=6.6 Hz. 2H). 4.54 (s. 2H). 4.65 (S. 2H). 6.94 (d. J=2.0 Hz. 2H). 7.04 

w! 5 ■■^(C^-W ppm: 0.18-0.26 (m. 2H), 0.35-0.44 (m. 2H). 0.95-1.12 (rr 1H) 1.25 (d 
jJ?0 Hz 6H). 3.09 (sept 1H). 3.82 (d. J=6.6 Hz. 2H). 4.55 (s. 2H). 4.70 (s. 2H). 6.78 (d. J=2.0 Hz. 2H). 7.09 
(t. J=2.0 Hz. 1H). 7.27-7.40 (m, 5H) 

Compound I-30 was obtained from 2-ber*yloxymetriyl-1-cydcpropylm 
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propyl- 1 H-imidazole (1 7t) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 84%). mp 
120-121°C. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.29-0.37 (m, 2H), 0.41-0.53(m, 2H), 1.00-1.20 (m, 1H), 1.17 (d, J=7.0 Hz, 
6H), 3.05 (sept, 1H), 3.88 (d, J=6.6 Hz, 2H), 4.79 (s, 2H), 5.52 (br, 1H), 6.79 (d, J=1.8 Hz, 2H), 7.10 (t ( J=1.8 
Hz, 1H) 



Elementary analysis (C-^oC^^OS) 



Calc. (%) 


C.54.99 


H.5.43 


N.7.54 


S.8.64 


Cl.19.09 


Found (%) 


C.54.91 


H.5.42 


N.7.53 


S.8.68 


Cl.19.28 



Example 31 

Synthesis of [1-benzoylmethyl-5-(3,5«Jichlo^ (Compound 1-31) 

(1) 1 -Benzoylmetriyl-5-(3 ( 5-dichloropheny H-imidazole (17u) 
was obtained by the same synthetic process as that for (17Q » n Example 16 (yield 88%). 

(17u) oil. 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.72 (d, J=7.2 Hz, 6H), 3.14 (sept, 1H), 3.74 (s, 3H), 4.36 (s, 2H), 
4.64 (s, 3H), 7.03 (t J=0-9 Hz, 1 H), 7.09 (d, J=8.4 Hz, 2H), 7.46 (t, J=7.5 Hz, 2H), 7.59 (t J=7.5 Hz, 1 H), 7.79 
(dd, J=7.5 Hz, 0.9 Hz, 2H) 

(2) Compound 1-31 was obtained from 1-benzoylmethyl-5-(3.5-dichlorophen 

loxymethyl)-! H-imidazole (17u) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
75%). mp 205-211 °C. 

1 H - NMR (CDCI3 - TMS) Sppm: 1.26 (d. J=7.0 Hz, 6H), 3.13 (sept, 1H), 4.72 (s, 2H), 5.51 (s, 2H), 6.77 (d, J=2 
Hz, 2H), 7.01 (t. J=1.8 Hz, 1 H), 7.40-7.65 (m, 3H), 7.87 (dt, J=5.6 Hz, 1.4 Hz, 2H) 

Example 32 

Synthesis of [1-acetyImethyl-5-(3,5<iichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-32) 

(1) In acetone (2 ml) was dissolved 111 mg (1.20 mmol) of chloroacetone, followed by addition of 200 mg (1.2 
mmol) of potassium iodide, and the mixture was stirred at room temperature for 15 minutes. Then, 437 mg (1.00 
mmol) of 5-(3,5<Jichlorophenylthio)-4-isopropyl-2-(p-methoxybenzylQxymethyl)-1 H-imidazole (16b) and 170mg 
(1 .20mmol) of potassium carbonate were added in order, and the mixture was stirred for 5 hours and was left over- 
night This reaction mixture was concentrated under reduced pressure and the residue was extracted with methyl- 
ene chloride. The organic layer was washed with water, dried over anhydrous sodium sulfate and the solvent was 
concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl ace- 
tateimethylene chloride = 1:9). The oil was crystallized from ether to provide 270mg (yield 62%) of 1 -acetylmethyl- 
5-(3,5-dic*lorophenylthio)-4-isc^ H-imidazole (1 7v). mp 87-90°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.8 Hz, 6H), 1.97 (s, 3H), 3.80 (s, 3H), 4.38 (s. 2H), 4.60 (s, 2H), 
4.74 (s, 2H), 6.81 (d. J=2 Hz, 2H), 6.84 (s. 1H), 6.89 (t, J=1.8 Hz, 2H), 7.11 (t, J=2 Hz, 1H), 7.21 (d. J=8.6 Hz, 
2H) 
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Elementary analysis (C24H26CI2N2 


0 3 S) 


Calc. (%) 
Found (%) 


C.58.42 
C.58.23 


H.5.31 
H.5.32 


N,5.68 
N.5.81 


S.6.50 
S.6.55 


CM 4.37 
Cl.14.69 



(2) Compound I-32 was obtained from l-acetylmetr^-5<3,5<iichlorophenylthio)^-isopropyl-2-(p-methoxyberuy- 
loxymethyl)-1H-imidazole (17v) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
45%). mp 165-167 "C. 

1 H - NMR (CDCI 3 - IMS) 8 ppm: 1.21-1.27 (m. 6H), 1.56 (s, 2H). 2.16 (s. 1H), 3.11 (sept 1H). 3.55. 3.92 (q. 
J=12.9 Hz, 2H). 4.59 (s). 4.80. 4.96 (q. J=15.6 Hz) 4.93 (s), 6.83 (t. J=1.8 Hz. 2H). 7.13 (t. J=1 Hz. 1H) 



Elementary analysis (C 16 H 18 CI 2 N 2 0 2 S • 0.5 • H^) 



Calc. (%) 


C.50.25 


H.5.02 


N.7.35 


Cl.18.57 


Found (%) 


C.50.36 


H.4.87 


N.7.29 


Cl.18.94 



Example 32' 

Synthesis of [1-(2-hydroxypropyl)-5-(3.5Knchlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-32") 

In methanol (5 ml) was dissolved 371 mg (0.8 mmol) of 1-acetylme1hyl-2-benzyloxymethyl-5-(3,5-dichlorophe- 
nyHhio)-4-isopropyl-1H-imidazole (17v"). followed by addition of 38 mg (1.0 mmol) of sodium borohydnde wrth stirring 
at room temperature, and the mixture was stirred for 1.5 hours. This reaction mixture was concentrated under reduced 
pressure and to the residue were added water and methylene chloride to extract. The organic layer was washed wrth 
water and was dried over sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was 
purified by silica gel chromatography (ethyl acetate:methylene chloride = 1:9). to obtain 2-benzylaxymethyl-5-(3.5- 
dichlorophenylthio)-1-(2-hydroxypropyO-4-isopropyl-1H-imidazole (17v'") as oil quantitativelty. 

1 H- NMR (CDCIa-TMS) 8 ppm: 1.14 (d. J=5.7 Hz. 3H). 1.25 (t. J=6.9 Hz.), 2.72 (d. J=4.8 Hz, 1H). 3.10 (sept. 1H). 
3.83-3.93 (m. 2H). 4.61 (dd. J=15.6 Hz. 10.2 Hz. 2H). 4.71 (dd. J=42.3 Hz. 12 Hz. 2H). 6.38 (s, 2H). 7.11 (s. 1H), 
7.26-7.37 (m.5H) 

Compound I-32 1 was obtained from 2 -benzytoxymethyl-5-(3,5-dic*lorc^ 
1H-imidazole (17V") by the same synthetic process as that for Compound 1-17 in Example 17 (yield 59%). mp 155-157 
°C. 

1 H-NMR(CDCI 3 -TMS)8ppm: 1.21 (t. J=6.9 Hz.). 1 .24 (d. J=5.4 Hz. 3H). 3.09 (sept. 1H).3.72(b. 1H). 3.93 (b, 
2H). 3.97 (dd. J=34.8 Hz. 11.7 Hz. 2H). 4.72 (dd. J=32.4 Hz, 13.5 Hz. 2H). 6.79 (b. 1H). 6.79 (d. d=1.8 Hz. 2H). 
7.13(t.J=1.8 Hz) 



Elementary analysis (C 16 H 20 Cl2N 2 O2S) 



Calc. (%) 


C.51.20 


H.5.37 


N.7.46 


Cl.18.89 


S.8.54 


Found (%) 


C.51.25 


H.5.32 


N.7.38 


CM8.82 


S,8.56 
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Example 33 

Synthesis of a-IS-fS.S-dichlorophenylthioJ-A-isopropyl-l^l.l ,1-trifluoroethyl)-1H-imidazol-2-yl]methanol (Compound I- 
33) 

(1) 5-(3,5-Dichlorophenylthio)-4-isopro^ -(1,1,1 -trif luoroethyl)- 1 H-imidazole 

(1 7w) was obtained by the same synthetic process as that for 1 7f in Example 1 6. Yields of 1 7w and its position iso- 

mnr i ui«pa CCKV. ^kw4 ft AO/. r»«A«MM(!iiAlii 

17w' oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.33 (d, J=7 Hz, 6H), 2.90 (sept, 1H), 3.80 (s, 3H), 4.48 (s, 2H), 4.69 
(s, 2H), 4.71 (q, J=18 Hz, 2H), 6.88 (d, J= 8.6 Hz, 2H), 6.95 (d, J=2Hz, 2H), 7.08 (d=1 Hz, 1H), 7.24 (d, J-8 
Hz, 2H) 

17w oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3.10 (sept 1 H), 3.81 (s, 3H), 4.47 (s, 2H), 4.69 
(q, J=1 7 Hz, 2H), 4.74 (s, 2H), 6.77 (d, J= 1 .8 Hz, 2H), 6.88 (d, J= 8.7 Hz, 2H), 7.12 (s, 1 H), 7.23 (d, J=8.7 Hz, 
2H) 



Compound I-33 was obtained from 5-(3,5-dichlorophenylthio)^isopropyl-2-(p-methoxybenzyloxymethyt)-1- 
(1,1,1-trifluoroethyI)-1H-imidazole (17w)by the same synthetic process as that for Compound 1-16 in Example 16 
(yield 82%). mp 134-136 °C . 

1 H ■ NMR (CDCI3 - TMS) 5 ppm: 1.22 (d, J=6.9 Hz, 6H), 3.06 (sept, 1H), 3.30-3.38 (m, 1H), 4.72 (q, J=8.4 Hz, 
2H), 4.84 (d. J=6 Hz, 2H), 6.79 (d, J= 1 .8 Hz, 2H), 7.14 (d, J=2 Hz, 1 H) 



Elementary analysis (C^H^C^^S) 



Calc. (%) 


C.45.12 


H.3.79 


N.7.02 


Cl.17.76 


F.14.27 


S.8.03 


Found (%) 


C.45.30 


H.3.85 


N.7.00 


a,17.98 


F.14.26 


S.7.95 



Example 34 

Synthesis of [1-fluoromethyl-5-(3,5-dichlorophe (Compound I-34) 

In dimethylsulfoxide (20 ml) was dissolved 814 mg (2.0 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4- 
isopropylimidazole (16a), with cooling to 0 to 3°C , followed by addition of 1.44g (10.4 mmol) of potassium carbonate 
with stirring, and the mixture was stirred at the same temperature for 15 minutes. Then, 270 mg (2.40 mmol) of bro- 
mof luoromethane was added, and the mixture was stirred for 30 minutes at the same temperature and then for 3 hours 
at room temperature, and left overnight. The reaction mixture was diluted with water, extracted with ethyl acetate, and 
the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced 
pressure, and the crude product was fractionated by silica gel column chromatography (ethyl acetate: methylene chlo- 
ride = 1 :1 9). From the first fraction, 1 37 mg (yield 16%) of positional isomer (1 7*) of the target compound was obtained 
as oil. From the subsequent fraction. 700 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1-fluoromethyl-4-isopro- 
pyl-1 H-imidazole (1 7x) of the target compound was obtained as oil (yield 80%). 

1 7x' oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .35 (d, J=6.9 Hz, 6H), 3.23 (sept, 1 H), 4.56 (s, 2H), 4.73 (s, 2H), 6.04 (d. 
J=52.2 Hz, 2H), 6.97 (d, J=1 .5 Hz, 2H), 7.09 (d, J=1 .5 Hz, 1 H), 7.3-7.4 (m, 5H) 

17x oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.12 (sept 1H), 4.57 (s. 2H), 4.78 (s, 2H), 5.99 (d, 
J=52.2 Hz, 2H), 6.85 (d. J=1 .8 Hz, 2H), 7.13 (d. J=1 .8 Hz, 1H), 7.30-7.76 (m, 5H) 

Compound I-34 was obtained from 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1-fluoromethyl-4-isopropyl-1H- 
imidazole (1 7x) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 86%). mp 115-11 7°C . 
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1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (d. J=7.2 Hz. 6H). 3.12 (sept. 1H). 3.98 (t. J=6.3 Hz. 1H). 4.86 (d. 
2H). 6.04 (d. J=52.2 Hz. 2H). 6.86 (d. J=1 -8 Hz. 2H). 7.14 (d. J=1 .8 Hz. 1 H) 



Elementary analysis (C 14 H 15 Cl2FN 2 OS) 



Calc. (%) 


C.48.15 


H,4.33 


N.8.02 


Cl.20.30 


F.5.33 


Found (%) 


C.48.01 


H.4.36 


N.7.96 


Cl.20.36 


F,5.63 



Example 35 

Synthesis of [5-(3.5Kiichloropheriylthio)-1^ (Compound I-35) 

(17y) was obtained by the 

same synthetic process as that for Compound 171 in Example 17. Y.elds of (17y) and rts posifton .somer (17y) were 
95% and 4%, respectively. 

17/ oil *H - NMR (CDCI3 - TMS) 8 ppm: 1.33 (d. J=7 Hz. 6H). 3.02 (sept. 1H). 4.27 (t. J=3 Hz. 1H). 4.38 (t. J=4.8 
Hz 1 H) 4.50 (t J=4.8 Hz. 1 H), 4.74 (t. J=5.4 Hz. 1 H) 

1 7y oil 1 H - NMR (CDCfe - TMS) 8 ppm: 1 .26 (d. J=7 Hz. 6H). 3.10 (sept. 1 H). 4.25 (d, J=4.8 Hz. 1H). 4-20-4.56 (m. 
21? 4 56 (S. 2H). 4.56 - 4.60 (m. 2H). 4.73 (s. 2H). 6.80 (d. J=3 Hz. 2H). 7.11 (t. J=3 Hz. 1H). 7.29-7.35 (m. 5H) 

Compound I-35 was obtained from 2 -benzyloxyn^hyl-5-(3.5-dichloro^ 
dazole (1 7y) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 58%). mp 1 31 -1 32 C . 

1 H - NMR (CDCfe - TMS) 8 ppm: 1.23 (d. J=5.6 Hz. 6H). 3.09 (sept. 1H). 4.0 (t. J=7.5 Hz. 1H). 4.29 (t J=5.4 Hz. 
1H). 4.37 'ft jil Hz. 1H). 4.52 (t. J=5 1 Hz. 1 H). 4.61 (t, J=5.1 Hz. 1H), 6.80 (d. J=2.1 Hz. 2H). 7.13 (t J=2.1 Hz. 
1H) 



Elementary analysis (C 15 H 17 Cl2FN20S • 0.1 • H 2 Q) 



Calc. (%) 


C.49.33 


H.4.76 


N.7.67 


F.5.20 


S.8.78 


Found (%) 


C.49.07 


H.4.69 


N.7.72 


F.5.60 


S.8.86 



Example 36 

Synthesis of [5-(3.5^«luorophenylthio)-1-ethyl-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-36) 

In dimethylformamide (10 ml) was dissolved 432 mg (1.2 mmol) of 2-benzyloxymethyl-5-(3.5Klifluorophenylthio)-4- 
isooropyl-1 H-imidazole (16f). followed by addition of 192 mg (1 .4 mmol) of potassium carbonate and 153 mg (1 .4 mmol) 
of bromoethane at room temperature with stirring, the mixture was stirred at the same temperature for 3 days. The reac- 
tion mixture was extracted with ether, and the ether layer was washed with water, dried over magnes.um sulfate and 
filtered The ether layer was concentrated under reduced pressure, and the residual oil was purrf.ed by silica gel column 
chromatography (methanokmethylene chloride = 3:97). From the first fraction. 20 mg (yield 4 3%) of POSrt.on^ isomer 
(1 7Z1 of me target compound was obtained. From the subsequent fraction. 300 mg of 2-benzyloxymethyl-5-(3.5-drfluor- 
ophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (17z). which was useful compound for the next reaction, was obtained 
(yield 65%). Oil. 



61 



EP0 786 455A1 



17z' oil 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.34(d,J=6.9 Hz, 6H), 1.35 (W=7.0 Hz, 3H), 3.00-3.10 (m, 1H), 4.05 (q, 
J=7.0 Hz,2H), 4.55 (s, 2H), 4.65 (s, 2H), 6.46-6.65, (m,3H), 7.25-7.40 (m, 5H) 

17zoil 1 H - NMR (CDCI3 - TMS) 8 pm: 1.19 (t,J=7.0 Hz, 3H), 1.25(d,J=6.6 Hz, 6H), 3.00-3.20 (m, 1H), 3.90-4.00(q, 
J=7.0 Hz, 2H) ( 4.57 (s. 2H), 4.67 (s, 2H), 6.44-6.60 (m, 3H), 7.20-7.40 (br, 5H) 

5 

1 H - NMR (CDCI 3 )d 3a 1.34(d,J=6.9Hz,6H),1.35(t,J=7.0Hz, 3H), 3.00-3. 10(m,1H), 4.05(q,J=7.0Hz,2H), 
4.55(S,2H), 4.65(S.2H), 6.46-6.65. (m,3H), 7.25-7.40(m,5H) 

10 propyl-1 H-imidazole (1 7z), followed by addition of 5N-HCI (1 0 ml) at room temperature with stirring and the mixture was 
reacted on an oil bath at 1 30 °C for 3 hours during which time the mixture was concentrated. The reaction mixture was 
cooled, and a saturated aqeous sodium bicarbonate solution was added to be weakly alkali. The mixture was extracted 
with ethyl acetate, the ethyl acetate layer was washed with water and dried over magnesium sulfate, and the solvent 
was distilled off under reduced pressure. The residual oil was crystallized from n-hexane. and filtered to give 160 mg of 

15 Compound I-36 (yield 68%). mp 1 02-1 04 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.19 (d, 6.8 Hz, 6H), 1 .25 (t.J=7.2 Hz, 3H), 3.08 (sept), 4.02 (q.J=7.2 Hz,2H), 4.44- 
4.60 (br, 1 H), 4.70-4.80 (br, 2H), 6.46-6.64 (m, 3H) 

20 Example 37 

Synthesis of [1 -ethyl -5-(3-fluorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-37) 

2-Benzyloxymethyl-1-ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imidazole (17aa) was obtained by the same syn- 
25 thetic process as that for Compound 1 7z in Example 36. Yields of (1 7aa) and its position isomer (1 7aa") were 38% and 
5%. respectively. 

17aa' oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.34 (d,J=7.4 Hz, 6H), 1.35 (t,J=7.4 Hz, 3H), 3.06 (sept, 1H), 4.05 (q, 
J=7.4 Hz, 2H), 4.55 (S, 2H), 4.65 (s, 2H), 6.70-6.90 (m, 3H), 7.08-7.20 (m, 1H), 7.25-7.40 (b, 5H) 
30 17aa oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.17 (d, J=7.2 Hz, 6H), 1.25 (t,J=7.0 Hz, 3H), 3.13 (sept, 1H), 3.97 (q, 
J=7.2 Hz, 2H), 4.56 (s, 2H), 4.67 (s, 2H), 6.60-6.86 (m, 3H), 7.13-7.24 (m, 1H), 7.28-7.38 (b, 5H) 

Compound I-37 was obtained from 2-benzyloxymethyl-1-ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imidazole 
(1 7aa) by the same synthetic process as that for Compound I-36 in Example 36 (yield 61%). mp 88-90°C . 

35 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d, J=7.0 Hz, 6H), 1.23 (t, J=7.4 Hz, 3H), 3.11 (sept. 1H), 4.04 (q, J=7.4Hz. 
2H), 4.70-5.30 (b. 1H), 4.75 (s, 2H), 6.61 ~ 6.85 (m, 3H), 7.13-7.24 (m, 1H) 

Example 38 

40 

Synthesis of [4-(3-chlorophenylthio)-5-isopropyl- 1 -methyl- 1 H-imidazol-2-yl]methanol (Compound I-38) 

In 218 g of dry dimethylformamide was dissolved 21.8 g (58.5 mmol) of 2-benzyloxymethyf-5-(3-chlorophenylthio)- 
4-isopropyi-iH-imidazole (16e), followed by addition of 12.2 g (88.3 mmol) of anhydrous potassium carbonate and 11.6 

45 g (81.7 mmol) of methyl iodide, the mixture was stirred at room temperature for 7 hours. To the reaction mixture was 
added ice-water, and the mixture was extracted with diethyl ether. The extract was washed with water and dried over 
sodium sulfate. The solvent was concentrated under reduced pressure and the residue was purified by silica gel chro- 
matography (ethyl acetatexnethylene chloride = 1 :8). From the first eluted fraction, 620 mg (yield 3%) of 2-benzy- 
loxymethyl-4-(3-chIorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole (1 7ab*) was obtained as oil. From the latter eluted 

so fraction, 1 7.6 g (yield 78%) of 2-benzyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (1 7ab) was 
obtained as oil. 

17ab' 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.30 (d. J=7.2 Hz, 6H), 3.20 (sept. 1H), 3.65, (s, 3H), 4.55 (s, 2H), 4.65 (s, 
2H), 6.96-7.34 (m. 9H) 

55 17ab 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 3.51, (s. 3H). 4.54 (s, 2H), 4.68 (s, 
2H). 6.78-7.35 (m, 9H) 

In 5.8 ml of concerted hydrochloric acid was dissolved 580 mg (1.5 mmol) of 2-benzyloxymethyl-4-(3-chlorophe- 
nylthio)-5-isopropyl-1 -methyl-1 H-imidazole (17ab*). and the mixture was refluxed under heating at 110 °C for 6 hours. 
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The reaction mixture was neutlized with a saturated aqueous solution of sodium hydrogen carbonate, and extracted 
with methylene chloride. The organic layer was washed with water and dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The crude product was recrystallized from ethyl acetate-isopropyl ether to give 289 
mg of the objective Compound I-38 (yield 65%). mp 105-1 06°C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.32 (d, J=7.2 Hz, 6H), 3.23 (sept, 1H), 3.56, (br, 1H), 3.69 (s. 3H), 4.68 (s, 2H), 
6.95-7.16 (m,4H) 
IR(nujol) 3146cm 1 



Elementary analysis (C 14 H 17 CIN 2 OS) 



Calc. (%) 


C.56.65 


H.5.77 


N.9.44 


S.10.80 


Found (%) 


C.56.75 


H.5.77 


N,9.39 


S.10.80 



Example 39 

Synthesis of [4-(3.5«iichlorophenyl^ (Compound I-39) 

Compound I-39 was obtained from (17b*) by the same synthetic process as that for Compound 1-8 in Reference 
Example 2. mp 167-168 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .31 (d, J=7.2 Hz, 6H), 3.20 (sept, 1 H), 3.69, (s, 1 H), 4.64 (s. 2H), 6.91 (d, J=1 .8 
Hz, 2H), 7.05 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 14 H 16 CI 2 N20S) 



Calc. (%) 


C50.76 


H.4.87 


N,8.46 


S.9.68 


Found (%) 


C.50.73 


H.4.86 


N,8.52 


S,9.76 



Reference Example 3 

Synthesis of 24)enzyloxymethyl-5-(3,5-dichlorophenylthio)-4HSopropyl-1-methyl-1H-imidazole (17a) 

In 50 ml of methylene chloride was added 15.0 g (35.8 mmol) of glycine ethyl ester hydrochloric acid, followed by 
addition of 9.2 g (75.3 mmol) of 4-dimethylaminopyridine under ice-cooling. After stirring for 10 minutes, 6.5 ml (39.4 
mmol) of benzyloxyacetylchloride was added dropwise under ice-cooling over 30 minutes. The temperature was raised 
up to room temperature, and the mixture was stirred for 12 hours. To the mixture, 20 ml of methylene chloride was 
added, and filtered. To the filtrate, 5% hydrochloric acid was added, and the mixture was extracted with methylene chlo- 
ride. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was 
concentrated and 9.0 g of N-benzylaxyacetylglycine ethyl ester was obtained (yield 100%). 

1 H-NMR (CDCI3-TMS) 5 ppm: 1.29 (t,J=7.0Hz,3H), 4.03 (s,2H), 4.07 (d,J=5.4Hz,2H), 4.23 (q,J=7.0Hz,2H), 4.61 
(s,2H), 7.09 (br,1H), 7.36 (s,5H) 
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Elementary analysis ( C 13 H 17 N0 4 ) 




Calc. (%) 


C,62.14 


H,6.82 


N.5.57 


5 


Found (%) 


C.62.10 


H.6.80 


N.5.51 



10 In 10 ml of dry tetrahydrofuran was dissolved 21 .0 g (4.0 mmol) of N-benzyloxyacetylglycine ethyl ester, followed 
by addition of 175.0 mg (4.4 mmol) of sodium hydride (60% oil suspension) under ice-cooling. After stirring for 10 min- 
utes, 473.0 id (7.6 mmol) of methyl iodide was added dropwise under ice-cooling over 30 minutes. The temperature was 
raised up to room temperature and the mixture was stirred for 12 hours. Added was 10 ml of tetrahydrofuran, and fil- 
tered. To the filtrate was added 5% hydrochloric acid, and extracted with ethyl acetate. The extract was washed with 

15 saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated. The crude product was 
purified by silica gel chromatography (ethyl acetate/hexane 1:1), and 30.0 mg of N-benzyloxyacetyl-N-methylglycine 
ethyl ester (18) was obtained (yield 40.7%). 

1 H-NMR (CDCI3-TMS) 8 ppm: 1.20,1.28 (t x 2,J=7.0Hz,3H), 3.01,3.07 (s x 2.3H), 4.13,4.16 (s x 2,2H), 4.08,4.20 
20 (q x 2,J=7.0Hz,2H), 4.16,4.25 (s x 2.2H), 4.54,4.64 (s x 2,2H), 7.27-7.40 (m x 2.5H) 



Elementary analysis (C 14 H 19 N04 


•0.1 • 




H 2 0) 






Calc. (%) 


C.62.95 


H.7.25 


N.5.24 


Found (%) 


C.63.01 


H.7.24 


N.5.25 



30 



In 4 ml of dry tetrahydrofuran was dissolved 272.6 pi (1 .9 mmol) of diisopropylamine, followed by addition of 1 .0 ml 
(1 .7 mmol) of n-butyllitium (1 .7 M hexane solution) at 0 °C over 10 minutes. After stirring at 0°C for 30 minutes, the mix- 

35 ture was cooled on a dry-ice bath to -78°C , and 430.0 mg (1 .6 mmol) of N-benzyloxyacetyl-N-methylglycine ethyl ester 
(1 8) was added over 1 0 minutes. After stirring at -78 °C for 1 hour, the mixture was once warmed up to -40 °C . and then 
cooled to -78°C again. A tetrahydrofuran solution (2.0 ml) of 635.1 mg (1.8 mmol) of 3,5-dichlorophenyldisulfide was 
added dropwise over 10 minutes. After stirring for 30 minutes, the temperature was raised up to room temperature, and 
5% hydrochloric acid was added. The mixture was extracted with ethyl acetate. The extract was washed with saturated 

40 brine, dried over anhydrous sodium sulfate, filtered and the filtrate was concentrated. The crude product was purified 
by silica gel chromatography (ethyl acetate:hexane = 1 :2), and 100.0 mg of ethyl 2-(N-benzyloxyacetyl-N-methyl)amino- 
2-(3,5-dichlorophenylthio)-acetate (19) was obtained (yield 13.6%). 

1 H-NMR (CDCI r TMS) 8 ppm: 1.31 (t,J=7.0Hz,3H), 3.04 (s.3H), 4.13 (d,J=2.4Hz,2H), 4.26 (q,J=7.0Hz,2H), 4.49 
45 (q,J=7.8Hz,2H), 6.90 (s,1H), 7.21-7.40 (m,8H) 

In 10 ml of ethanol was dissolved 890.0 mg (2.0 mmol) of ethyl 2-(N-benzyloxyacetyl-N-methyl)amino-2-(3,5- 
dichloropheny!thio)acetate (19). followed by addition of 124.7 mg (2.1 mmol) of 86% potassium hydroxide under ice- 
cooling. The temperature was raised up to room temperature, and the mixture was stirred for 1 hour, the crystals pre- 
so cipitated were filtered. To the crystals was added 5% hydrochloric acid, and the mixture was extracted with ethyl ace- 
tate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated to 
provide 640.0 mg of 2-(N-berTzyloxyacetyl-N-methyl)amino-2-(3,5-dichlorophenylthio)acetic acid (yield 78.5%). 

1 H-NMR (CDCI3-TMS) 8 ppm: 3.05 (s,3H), 4.14 (d,J=2.0Hz,2H). 4.48 (d,J=5.4Hz,2H). 6.85 (s,1H), 7.00 (br,1H), 
55 7.25-7.40 (m, 8H) 

In 5 ml of dry toluene was dissolved 500.0 mg (1.2 mmol) of 2-(N-benzyloxyacetyl-N-methyl)amino-2-(3,5-dichlo- 
rophenylthio)acetic acid, followed by addition of 21 0.6 uJ (2.4 mmd) of axalyl chloride at room temperature, and the mix- 
ture was stirred for 1 hour. Toluene was distilled off under reduced pressure. In 5 ml of dry tetrahydrofuran was 
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dissolved 216.2 mg (2.4 mmol) of copper (I) cyanide, followed by addition of 2.4 ml (4.8 mmol) of isopropylmagnesium 
chloride (2.0 M tetrahydrofuran solution) with cooling to -78 °C. The mixture was once warmed up to 0°C , cooled to - 
78°C again, and the above tetrahydrofuran solution (5 ml) of the acid chloride was added. After stirring for 30 minutes, 
10 ml of methanol was added at -78°C , and the temperature was raised up to room temperature. Added were 3 ml of 
5 water and 5 ml of diethyl ether, and the mixture was filtered through Celite. The filtrate was extracted with diethyl ether. 
The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated. The 
crude product was purified by silica gel chromatography (ethyl acetate: hexane = 1:5) to give 2-benzyloxy-N-[1-(3,5- 
dichlorophenylthio)-3-methyi-2-oxobutyO-N-methylacetamide (20). 

10 1 H-NMR (CDCI3-TMS) 8 ppm: 1.15 (d,J=3.8Hz,3H), 1.18 (d, J=4.0Hz.3H), 3.02 (s.3H), 4.15 (d,J=3.4Hz,2H), 4.51 
(d,J=6.0Hz,2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

In acetic acid was dissolved 2-ber»zyloxy-N-[1-(3 l 5-dichlorophenylthio^ 
(20), followed by addition of ammonium acetate, and the mixture was ref luxed under heating. After 1 hour, the reaction 
15 mixture was concentrated under reduced pressure, neutralized with sodium hydroxide, and then, extracted with ethyl 
acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate 
was concentrated to give 2-benzytoxymethyl-5-(3,5-dichlorophenyM (17a). 

1 H-NMR (CDCI3-TMS) 8 ppm: 1.25 (d,J=7.0Hz,6H), 3.51 (s,3H), 4.54 (s,2H), 4.69 (s,2H) t 6.79 (s,2H), 7.10 (s,1H), 
20 7.22-7 '.40 (m.5H) 

Reference Example 4 

Synthesis of 2-benzyfcocy-N-[1-(3,5<lichlorophen^ (20) 

25 

To 300 ml of dry methanol was added 43.1 mg (0.5 mol) of 3-methyl-2-butanone, and the mixture was stirred at 5 
°C . Added was 27.3 ml (0.5 mol) of bromine at 10 °C over 30 minutes. After stirring at 10 °C for 1 hour, 150 ml of water 
was added, and the mixture was warmed up to room temperature and stirred for 3 hours. After addition of 300 ml of 
water, the mixture was extracted with 500 ml of diethyl ether 3 times. The extract was washed with a saturated aqueous 
30 solution of sodium hydrogen carbonate, and then with saturated brine, and calcium chloride was added to the diethyl 
ether layer. The mixture was stirred for 1 hour to dehydrate. The diethyl ether layer was filtered, concentrated at lower 
than 30 °C , and the condensate was distilled under reduced pressure to provide 67.49 g of 1 -bromo-3-methyl-2- 
butanone (b.p. 67-75 °C/28mmHg, yield 82%). 

35 1 H-NMR (CDCI3-TMS) 8 ppm : 1.18 (d,J=6.0Hz,6H), 2.99 (m,1H), 4.00 (s.2H) 

To a stirred mixture of 42.4 ml of 25 % aqueous solution of methylamine and 24.2 ml of tetrahydrofuran was added 
10.0 g (60.6 mmol) of 1 -bromo-3-methyl-2-butanone was added at 10 °C over 30 minutes. After stirring at 10 °C for 30 
minutes, 18.0 ml of diethyl ether and 12.1 g of potassium carbonate were added, and the mixture was stirred at room 
40 temperature for 10 minutes. The diethyl ether layer was seperated, washed with saturated brine, dried over anhydrous 
potassium carbonate, and filtered. The filtrate was concentrated to give 6.09 g of 3-methyl-1-methylamino-2-butanone 
(yield 87%). 

A mixture of 6. 1 g (52.9 mmol) of 3-methyl-1 -methyiamino-2-butanone, 70.0 ml of ethyl acetate and 41 .0 ml of water 
was stirred at 0°C . Added was 7.1 g (84.6 mmol) of sodium hydrogen carbonate, and the mixture was stirred for 10 
45 minutes. There was added 8.5 ml (54.0 mmol) of benzyloxyacetylchloride over 30 minutes. After stirring at room tem- 
perature for 1 0 hours, the ethyl acetate layer was seperated, washed with saturated brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl acetate 
1:1) to give 5.8 g of 2-benzyloxy-N-methyl-N-(3-methyl-2-oxobutyI)-acetamide (1 &a.*) (yield 42%). 

so 1 H-NMR (CDCI3-TMS) 8 ppm : 1.04,1.15 (dx 2,J=6.6Hz,6H), 2.94,3.01 (s x 2.3H). 2.52, 2.66 (mx 2,1 H), 4.06, 4.25 
(sx 2.2H), 4.25, 4.30 (sx 2,2H), 4.49, 4.64 (sx 2.2H), 7.27-7.45 (m,5H) 

In 2 ml of dry tetrahydrofuran was dissolved 100 mg (0.4 mmol) of 2-benzylaxy-N-methyl-N-(3-methyl-2- 
oxobutyQacetamide (18a*), and there was added 223 \s\ (0.4 mmol) of n-butyllitium (1.7 M hexane solution) with stirring 
55 at -78°C over 10 minutes. After stirring at -78°C for 1 hour, and a tetrahydrofuran solution (1 ml) of 135 mg (0.4 mmol) 
of 3,5-dichlorophenylsurfide was added thereto over 10 minutes. After 30 minutes, the temperature was raised up to 
room temperature, a saturated aqueous ammonium chloride solution was added, and the mixture was extracted with 
ethyl acetate ester. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and 
concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl acetate 5:1) to give 79 mg of 
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2-benzyloxy-N-[1-(3,5^ichlorophenylthio)-3-m^ (20) (yield 47%). 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1 .15 (d,J=3 .8Hz,3H), 1.18 (d.J=4.0Hz,3H), 3.02 (s,3H), 4.15 (d,J=3.4Hz,2H), 4.51 
(d,J=6.0Hz, 2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

Reference Example 5 

Synthesis of 2-benzylcxymethyl-5-(3,5<lichloroph (17o") 

1- Ethylamino-3-methyl-2-butanone was obtained by the same synthetic process as that for (ISa*) in Reference 
Example 4. 

1 H-NMR (CDCI3 - TMS) 5 ppm : 1.12 (d, J=7.4Hz, 6H), 1.12 (t, J=7.2 Hz, 3H), 2.61 (q. J=7.2 Hz, 2H), 3.57 (s, 2H), 
3.57 (m, 1H), 3.75 (m, 1H) 

2- Benzyloxy-N-ethyl-N-(3-methyl-2-oxobutyl)-acetamide (1 8b") was obtained by the same synthetic process as that 
for 2-benzyloxy-N-methyl-N-(3-methy1-2-oxobutyl)-acetamide in Reference Example 4. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1.05, 1.16 (dX2, J-7.2 Hz, 6H), 1.11, 1.15 (tX2, J=7.5 Hz, 3H), 2.55, 2.71 (mX2, 
1H), 3.37 (qX2, J=7.5 Hz, 2H), 4.02, 4.19 (sX2, 2H), 4.25. 4.28 (sX2, 2H), 4.49, 4.64 (sX2, 2H), 7.27-7.41 (m, 5H) 

2-Benzyloxy-N-[1-(3,5-dichlorophenylthio)-3-methyI-2K)xobutyl]-N-ethylacetamide (20b) was obtained by the same 
synthetic process as that for (20) in Reference Example 4. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1 .09 (t, J=7.4 Hz, 3H), 1.15 (d, J=7.0 Hz, 3H). 1 .20 (d, J=7.0 Hz, 3H), 2.99 (m, 1H), 
3.35 (m, 1H), 3.60 (m, 1H), 4.19 (d, J=6.6 Hz, 2H), 4.57 (d, J=9.4 Hz, 2H), 6.82 (s, 1H), 7.24 (s, 1H), 7.27 (s, 2H), 
7.34 (s, 5H) 

2-Benzyloxymethyl-5-(3,5<Jichlorophenylthio)-1-ethyl-4-isopropylimidazole (170*) was obtained by the same syn- 
thetic process as that for (17a) in Reference Example 3. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1.18 (t, J=7.0 Hz, 3H), 1.25 (d, J=7.0 Hz, 3H), 3.10 (m, 1H), 3.97 (q, J=7.4 Hz, 2H), 
4.56 (s. 2H), 4.68 (s, 2H). 6.80 (s. 2H), 7.10 (s, 1H), 7.26-7.40 (m, 5H) 

Example 40 

Synthesis of [5-(3,5^ichlorophenylthio)-4-isopropyM^ acetate (Compound I-40) 

In dry methylene chloride (10 ml) was dissolved 220 mg (0.700 mmol) of [5-(3.5-dichlorophenylthio)-4-isopropyl-1- 
methyl-iH-imidazol-2-yl]methanol (Compound I-8), followed by addition of 201 mg (2.00 mmol) of triethylamine. Then, 
78.0 mg (1 .00 mmol) of acetyl chloride was added under ice-cooling, and the mixture was stirred at the same temper- 
ature for 30 minutes. A saturated aqueous sodium hydrogen carbonate solution was added for neutralization, and the 
mixture was extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. 
The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatography (ethyl 
acetatem-hexane * 1:1) to give 170 mg of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl] methyl 
acetate (Compound I-40) (yield 69%). mp 92-93 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.8 Hz, 6H), 2.12 (s, 3H), 3.13 (sept, 1H), 3.54 (s, 3H), 5.21 (s. 2H), 
6.80 (m, 2H) 

Example 41 

Synthesis of 2<arbamoyloxymethyl-5-^ (Compound 1-41) 

In dry tetrahydrofuran (72 ml) was dissolved 23.9 g (72.2 mmol) of [5-(3.5-dichlorophenylthio)-4-isopropyl-1 -methyl- 
1H-imidazol-2-yl]methanol (Compound I-8), and the mixture was cooled to -40 to -30 °C . To the mixture, 16.3 g (86.6 
mmol) of trichloroacetylisocyanate was added dropwise with stirring. 

After completion of the addition, the reaction mixture was stirred at -30 to -10°C for 30 minutes, and at -10 to 0 °C 
for 30 minutes. Into the reaction mixture, ice was added, and the mixture was stirred at room temperature. The solvent 
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was distilled off under reduced pressure, and the residue was extracted with methylene chloride. The organic layer was 
washed with a saturated aqueous sodium hydrogen carbonate solution and then with brine, and dried over magnesium 
sulfate. The solvent was concentrated under reduced pressure. The oily residue 2 <^ to "^^^^T 
tn yl-5-(3.5<lichl()ropheny1thio)-4-isopropyl-1-methy1-1H-imidazole wasdissolved .n methanol (200ml). flowed by addi- 
tion of 20 ml of triethytamine and 20 ml of water, and the mixture was refluxed under heating for 30 minutes. The 
reaction mixture was concentrated under reduced pressure, and the residue was extracted with methylene chlonde^ 
The organic layer was washed with an aqueous saturated sodium hydrogen carbonate solution and then brine, and 
dried over magnesium sulfate. The solvent was concentrated under ^uced^essure and the ™^™J^"* 
from 100 ml of diethyl ether. Fittration afforded 22.7 g of 2-carbamoyloxynrethyl-5-(3.5-d.chlorophenyrth.o)-4-.sopropyl- 
1-methyM H-imidazole (Compound 1-41) (yield 87%). mp 146-148 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .26 (d, J=7.0 Hz. 6H). 3.13 (sept. 1H). 3.56 (s. 3H). 4.75 (br. 2H). 5.23 (s. 2H). 
6.80 (d. J-1.6 Hz. 2H). 7.13 (t. J-1.6 Hz. 1H) 



15 



20 



Elementary analysis (C 15 H 17 Cl2N302S) 



Calc. (%) 


C.48.14 


H.4.58 


N f 11.23 


S.8.57 


Found (%) 


C.48.23 


H.4.61 


N.11.21 


S.8.57 



0.18.57 
CI. 18.21 



Example 42 

Synthesis of 2-carbanroyloxymethyl-5-^ (Compound I-42) 

30 Compound 1-42 was obtained from Compound 1-13 by the same synthetic process as that for Compound 1-41 in 
Example 41 by way of the intermediate 2-(N-trichloroacetylcarbamoyl) oxymethyl-5-(3-chlorophenylth.o)-4-.sopropyl-1- 
methyl-1 H-imidazole. 

NMR of the intermediate was measured. 

35 1 H - NMR (CDCI3 - TMS) 8ppm: 1.27 (d. J-7.0 Hz. 6H). 3.19 (sept. 1H). 3.63 (s, 3H). 5.40 (s. 2H). 6.84 (dt. J=7.4 
Hz 2.0 Hz. 1H). 6.93 (t. J=2.0 Hz. 1H). 7.10-7.23 (m. 2H) Compound I -42 mp 117 - 118 °C . 
'H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d. J=7.0 Hz. 6H), 3.16 (sept. 1H). 3.56 (s. 3H). 4.80 (br. 2H). 5.22 (s. 2H). 
6.79-6.83 (m. 1H). 6.93-6.94 (m. 1H). 7.09-7.19 (m. 2H) 

40 Example 43 

Synthesis of 5-(3.5-dichlorophenylthio)-4-isopropyl-1-metnyl-2-(N-methylcarbam^ (Com- 
pound I-43) 

45 In dry tetrahydrofuran (6 ml) was dissolved 0.300 g (0.91 mmol) of (5K3.5-dichlorophenynhio)-4-.sc)propyl-1-me*yl- 
1H-imidazol-2-ynmethanol (Compound I-8) and 0.48 ml (8.15 mmol) of methylisocyanate. To th.s solution was added 
0 04 ml of bis(tributyrtin)oxide. and the mixture was stined at room temperature for 2.5 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (acetone.methylene 
chloride = 1 :4). and recrystallized from teopropyl ether to obtain 0.345 g of (Compound I-43) (yield 98%). 

so mp112-113°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d. J=7.0 Hz. 6H). 2.82 (d. J=4.8 Hz, 3H). 3.13 (sept. 1H). 3.56 (s. 3H). 4.78 
(br. 1H). 5.22 (S. 2H). 6.79 (d. J=2.0 Hz. 2H). 7.12 (t. J=2.0 Hz. 1H) 



55 
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Elementary analysis (C 16 H 19 CI 2 N302S) 


5 


Calc. (%) 


C.49.49 


H.4.93 


N, 10.82 


S.8.26 


Cl,18.26 




Found (%) 


C49.47 


H.4.94 


IM.10.87 


S.8.20 


Cl.18.35 



10 



15 



20 



25 



30 



Example 44 

Synthesis of 5-(3,5-dichlorophen^ 
pound I-44) 

To a dry tetrahydrofuran^limethylformamide (1:1 v/v, 1 ml) solution of 50 mg (0.15 mmol) of [5-(3,5-dichlorophe- 
nylthio)-4- IS opropyl-1-methyl-1H-imidazol-2-yO-methanol (Compound I-8) was added 6.6 mg (0.17 mmol) of 60% 
sodium hydride under nitrogen atomosphere, and the mixture was stirred at room temperature for 30 minutes Then 22 
mg (0.3 mmol) of methylisothiocyanate was added under ice^ooling. The mixture was stirred at the same temperature 
for 30 minutes, and at room temperature for 30 minutes. To the reaction mixture, an aqueous ammonium chloride solu- 
tion was added to terminate the reaction. The mixture was extracted with diethyl ether. The organic layer was washed 
with saturated brine and dried over magnesium sulfate. The solvent was concentrated under reduced pressure and the 
residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1:1) to give 37 mg of 5-(3 5-dichiorophe- 
ny!thio)-4-isopropyM^ (Compound 1-44) (yield 60%). mp 

1 1 9 - 121°C . 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.25 (d, J=6.8 Hz. 6H), 3.1 1 (d. J=4.8 Hz, 3H), 3.12 (sept, 1H) 3 55 (s 3H) 5 59 
(s.2H) > 6.70(br.1H),6.80(d.J=1.8Hz,2H).7.13(t,J=1.8Hz,1H) ' 



Elementary analysis (C^H^CfeNsOS^ 



35 


Calc. (%) 


C.47.52 


H,4.74 


N.10.39 


S,15.86 


Cl.17.53 




Found (%) 


C.47.27 


H.4.80 


N,10.33 


S,15.73 


Cl,17.84 



40 



45 



50 



55 



Example 45 

Synthesis of 1-benzy1-2-cart>arnoytoxymemyl-5-(3.5<M^^ H-imidazole (Compound I-45) 

In dry tetrahydrofuran was dissolved 204 mg (0.50 mmol) of [5-(3.5-dichlorophenylthio)-4-isopropyl-1-methyl-1H- 
imidazol-2-yl]methanol (Compound I-8). and to the solution. 72 mg (0.60 mmol) of chloroacetylisocyanate was added 
dropwise at room temperature with stimng. The mixture was stirred at the same temperature for 1 hour The reaction 
mixture was neutralized with a saturated aqueous sodium hydrogen carbonate solution, and extracted with ethyl ace- 
tate. The organic layer was washed with water, and then, dried over sodium sulfate. The solvent was concentrated 
under reduced pressure, and thus-obtained oil 1-benzyl-2-(N-chloroacetylcaroamoyloxymethyO-5-(3.5<lichlorophe- 
nylthio)-4-isopropyl-1 H-imidazole was used in the next reaction without purification. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.30 (d. J=6.9 Hz. 6H). 3.16 (sept 1 H), 4.32 (s. 2H), 5.25 (s. 2H) 5 27 (s 2H) 
6.71 (d. J=3 Hz. 2H). 6.85^.87 (m. 2H). 7.04 (d. J=1 .8 Hz. 1 H). 7.2-7.3 (m. 3H). 7.65 (br. 1 H) 

The above intermediate was dissolved in methanol (3 ml), followed by addition of 0.1 ml of water, and 5 mg of zinc 
powder was added at room temperature with stirring. The mixture was stirred at room temperature for 2 hours The 
reaction mixture was concentrated under reduced pressure, and a saturated aqueous solution of sodium hydrogen car- 
bonate was added to the residue to neutralize. The insoluble material was filtered off through Celite, and the filtrate was 
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extracted with methylene chloride. The extract was washed with water, dried over sodium sulfate, and concentrated 
unSenSucad pressure. The residue was crystallized from diethyl ether and filtrated to give 1 15 mg of (Compound I- 
45) (yield 51% from (12a)). mp 60-65°C (bubbling degradation). 

1 H • NMR (CDCI3 - TMS) 8 ppm: 1.29 (d. J=7.2 Hz. 6H). 3.15 (sept. 1H). 5.20 (s. 2H), 5.23 (s. 2H). 6.66 (s. 2H). 
6.89-6.92 (m. 2H). 7.00 (s, 1H). 7.10-7.22 (m. 3H) 



Elementary analysis (Cz^ClzNsOzS • 0.15 • H 2 Q) 



Calc. (%) 


C.55.52 


H.4.99 


N.9.25 


S.7.05 


CI.1 5.61 


Found (%) 


C.55.74 


H.5.05 


N.8.77 


S.6.84 


CI.1 5.50 



Example 46 

20 Synthesis of l*er*yl-2-carbarnoyioxyme^^ (Compound M6) 

Compound I-46 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
25 The intermediate 

1H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d. J=6.6 Hz, 6H). 3.24 (sept, 1H), 4.32 (s. 2H), 5.24 (s. 3H), 6.80-7.27 (m, 
9H), 7.62(br,1H) 

30 Compound I -46 mp 96-98 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.2 Hz. 6H), 3.20 (sept, 1H), 4.50 (br, 2H), 5.15 (s, 2H), 5.22 (s. 2H), 
6.76-7.26 (m, 9H) 

35 



Elementary analysis (C2iH 2 2CIN30 2 S • 0.6 • H 2 Q) 



Calc. (%) 


C.59.09 


H.5.49 


N.9.85 


S.7.51 


a,8.32 


Found (%) 


C.59.33 


H.5.44 


N.9.68 


S.7.17 


Cl.7.87 



45 

Example 47 

Synthesis of 1 -berayl-2-«ut)amc>yloxy^^ H-imidazole (Compound I-47) 

so Compound I-47 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

'H - NMR (CDCI 3 - TMS) 8 ppm: 1.32 (d. J=6.9 Hz. 6H). 3.22 (sept. 1H). 4.31 (s. 2H). 5.28 (s. 2H). 6.83-6.86 (m, 
55 2H). 7.14-7.27 (m. 5H). 7.6 (S. 1H). 7.75 (br. 1H), 7.90 (dd.J=11.4 Hz. 1.2 Hz. 1H) 

WmrIcSv ™S) 8 ppm: 1.29 (d. J=7.2 Hz. 6H). 3.17 (sept 1^57 (br. 2H) M1 M USfrflJl 
6.87-6.90 (m. 2H). 7.07-7.16 (m, 4H). 7.26 (t. J-7.5 Hz. 1H), 7.55 (t. J=1.8 Hz. 1H). 7.71 (dd. J=11 Hz, 0.9 Hz. 1H) 
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Elementary analysis (C 21 H2 2 N 4 04S • 0.6 • H2O • 0.5 
• Et 2 0) 



Calc. (%) 


C58.00 


H,6.02 


N.11.77 


S.6.73 


Found (%) 


C.57.91 


H,5.72 


N.11.73 


S.6.71 



Example 48 

15 Synthesis of 1 -allyl-2-carbamoylc^me^ H-imidazole (Compound I-48) 

Compound I-48 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

20 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=9.9 Hz, 6H), 3.15 (sept, 1H), 4.42 (s, 2H), 4.67-4.69 (m, 2H) f 4.84 (dt 
J-20.1 Hz, 1.5 Hz, 1H), 5.07 (d, J=11.7 Hz, 1H), 5.29 (s, 2H), 5.62-5.80 (m, 1H), 7.42 (t, J=7.8 Hz, 1H), 7.78 (t! 
J=2.1 Hz, 1H), 7.99 (dd, J=10.5 Hz, 0.9 Hz, 1H), 8.06 (br, 1H) 
Compound I-48 mp 124-125 °C 
25 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .27 (d. J=6.9 Hz, 6H), 3.15 (sept, 1 H), 4.65-4.66 (m, 2H), 4.88 (dd. J=17 Hz, 0.6 
Hz, 1H), 5.05 (dd, J-1 1.1 Hz, 0.9 Hz, 1 H), 5.19 (s, 2H), 5.64-5.78 (m, 1H), 7.41 (t, J=7.8 Hz, 1 H), 7.81 (t, J-1.8 Hz, 
1H), 7.98 (dd, J-11.1 Hz, 0.9 Hz, 1H) 



Elementary analysis (C 17 H 20 N4O 4 S • H 2 0 
Et 2 0) 


• 0.5 • 


Calc. (%) 


C52.87 


H.6.32 


N.12.99 


S.7.43 


Found (%) 


C.52.91 


H.6.00 


N.12.65 


S.7.24 



Example 49 

Synthesis of 2-carbamoyloxymethyl-1-ethy^ (Compound I-49) 

Compound I-49 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (t, J=7.5 Hz, 3H), 1.24 (d. J=7.2 Hz, 6H), 3.13 (sept, 1H), 4.13 (q, J=7 5 Hz 
2H), 5.33 (s, 2H), 7.25 (dt, J=8.1 Hz, 0.9 Hz, 1H), 7.43 (t, J=7.8 Hz, 1H). 7.94 (t, J*1.8 Hz, 1H), 7.99 (dd J=2 4 Hz' 
8.4 Hz, 1H), 8.20 (br, 1H) ' 
Compound l-49mp 131-137 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .20 (t, J=7.5 Hz, 3H), 1.26 (d, J-6.9 Hz, 6H), 3.14 (sept. 1 H), 4.03 (q J=7 5 Hz 
2H), 4.75 (br, 2H), 5.23 (s, 2H), 7,27 (m, 1 H), 7.42 (t, J=7.8 Hz, 1 H), 7.83 (t, J=2.1 Hz, 1 H), 7.98 (dd, J=9.6 Hz, 1 .2 
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Elementary analysis (C 16 H2oN 4 0 4 S) 




Calc. (%) 


C.52.73 


H.5.53 


N.15.37 


S.8.80 


5 


Found (%) 


C.52.83 


H.5.61 


N.15.07 


S.8.53 



Example 50 

Synthesis of 2<arbamoy1oxymethyM-i^ -n-propyl-1 H-imidazole (Compound I-50) 

Compound I-50 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.88 (t, J=7.2 Hz, 3H), 1.24 (d, J=6.9 Hz, 6H), 1.52-1 .62 (m, 1H), 3.12 (sept, 1H), 
3.94(t,J=8.1 Hz,2H),4.44(s,2H), 5.32 (s,2H), 7.24 (dt.J=8.1 Hz, 0.6Hz,1H). 7.43 (t, J=8.4 Hz, 1H),7.77(t. J=1.8 
Hz, 1H),7.99 (dd, J=2.1 Hz, 9.3 Hz, 1H) 

Compound I-50 mp 120-124 °C < U x 

1 H - NMR (CDCI3 - TMS) 6 ppm: 0.87 (t, J=9.9 Hz, 3H), 1.25 (d,J=7.2 Hz, 6H), 1.50-1.65 (m, 2H), 3.12 (sept. 1H), 
3.91 (dt. J=8.1 Hz, 1.2 Hz. 2H). 4.75 (br, 2H), 5.22 (s. 2H), 7.22 (dt, J=7.8 Hz, 1.8 Hz, 1H), 7.41 (t. J=7.8 Hz, 1H), 
7.80 (t, J=1 -8 Hz, 1H), 7.98 (dd, J=0.9 Hz, 9.3 Hz, 1H) 



30 



Elementary analysis (C^^aN^S) 



Calc. (%) 


C.53.95 


H.5.86 


N.14.80 


S.8.47 


Found (%) 


C.53.83 


H.5.85 


N.14.70 


S.8.61 



35 



Example 51 

40 Synthesis of 2-carbamoyloxymethyi-5^ -n-propyl-1 H-imidazole (Compound 1-51 ) 

Compound 1-51 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 1 10- 
112°C 

45 1 H-NMR(CDCI 3 -TMS)8ppm:0.88(t,J=7.4Hz,3H), 1.25 (d, J =7.0 Hz, 6H), 1 .50-1 .65 (m, 2 H), 3.09 (sept, 1H), 
3.85-3.93 (m, 2H). 4.71 (br, 2H), 5.22 (s. 2H). 6.79 (d. J=2 Hz, 2H), 7.12 (t. J-1.6 Hz, 1H) 



Elementary analysis (C 17 H 21 Cl2N 3 02S • 0.6 




•H 2 0) 




Calc. (%) 


C.49.42 


H.5.42 


N.10.17 


Found (%) 


C.49.14 


H.5.25 


N, 10.07 
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Example 52 

Synthesis of 2*arbamoyloxymethyl-5-^ (Compound I-52) 

Compound I-52 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 148- 
149°C 

_ . - _ - . . ~. n mm #J I ~» i-k l.t_ /M_TV O 1 ■* /~~v* iU\ A ftA .1—7 9 Mt 

'H - NMK ^GUQ 3 - I M&) 0 ppm. I.*! {I, 0=t.£ n*, on;, ixo v u » ~- . . v — r /- n- 

2H), 4.76 (br, 2H), 5.22 (s, 2H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t. J=1.8 Hz, 1H) 



10 



Elementary analysis (C^H^C^^C^S) 



15 


Calc. (%) 


C.48.37 


H.5.07 


N.10.58 


S.8.07 


CM 7.85 




Found (%) 


C.48.32 


H,4.94 


N.10.45 


S.8.28 


Cl.17.88 



Example 53 

Synthesis of 2-<»rbarTK>yloxymethyl-5-^ (Compound 1-53) 

Compound 1-53 was obtained by the same synthetic process as that for Compound 1-45 in Example 45. mp 98-100 

°C 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.19 (t, J=7.4 Hz, 3H), 1.25 (d. J=6.6 Hz, 6H), 3.15 (sept. 1H), 4.00 (q. J=7.4 Hz. 
2H). 4.77 (br. 2H). 5.21 (s. 2H). 6.80-7.16 (m. 4H) 

Example 54 

Synthesis of 2<»rbamoyloxymethyl-5-(3^ -n-propyl-1 H-imidazole (Compound I-54) 

Compound I-54 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 1 10- 
112°C 

1 H-NMR(CDCI 3 -TVIS)8ppm:0.88(t.J=7.5Hz. 3H). 1.27 (d. J=6.6 Hz, 6H), 1.56-1.64 (m, 2H). 3.15 (sept, 1H). 
3.86-3.93 (m, 2H), 4.76 (br, 2H), 5.23 (s, 2H), 6.81-7.20 (m, 4H) 



45 



Elementary analysis (C 17 H22CIN 3 0 2 S • 0.2 - H 2 0) 



Calc. (%) 


C.54.96 


H.6.08 


N.11.31 


S.8.63 


Cl.9.54 


Found (%) 


C.54.89 


H.5.97 


N.11.28 


S.8.43 


Cl.10.06 



50 



Example 55 

55 Synthesis of 2-carbamoy1oxymethy1-5-(3^ ( Com " 
pound 1-55) 

Compound 1-55 was obtained by the same synthetic process as that for Compound 1-45 in Example 45. The NMR 
data was provided only for the intermediate. 
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The intermediate 



1 H - NMR (CDCI3 - TTVIS) 6 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.08 (sept, 1H), 4.38 (s, 2H), 4.83 (q, J=7.5 Hz, 2H), 5.31 
(s. 2H), 6.75 (d, J=1 .8 Hz, 2H), 7.15 (t, J=1 .8 Hz, 1 H), 8.21 (b. 1 H) 
5 Compound I-55 mp 157-159 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d, J=6.8 Hz, 6H), 3.1 1 (sept 1H), 4.74 (b, 2H), 4.84 (q, J=7.6 Hz, 2H), 5.21 
(s. 2H), 6.75 (d, J=1 .4 Hz, 2H), 7.15 (t, J=1.4 Hz, 1H), 8.21 (b, 1H) 



10 



Elementary analysis (C^H-jeCkFsNsOgS) 





Calc. (%) 


C.43.45 


H.3.65 


N.9.50 


Cl.16.03 


F.12.89 


S.7.25 


15 


Found (%) 


C.43.41 


H.3.70 


N.9.37 


Cl.15.88 


F.12.87 


S,7.24 



20 Example 56 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenyIthio)-1 -f luoromethyM-isopropyl-1 H-imidazole (Compound I- 
56) 

25 Compound I-56 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.15 (sept 1H), 4.42 (s, 2H), 6.05 (d, J=52 Hz, 2H), 6.84 
30 (d. J=1.8 Hz, 2H), 7.16 (t, J=1.8 Hz, 1H), 8.11 (b, 1H) 
Compound I-56 mp 166-169 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.16 (sept 1H) f 5.29 (s, 2H), 6.04 (d, J=52 Hz, 2H) f 6.85 
(d, J=1.8 Hz, 2H), 7.14 (t. J=1.8 Hz, 1H) 

35 





Elementary analysis (C 15 H 16 CI 2 FN30 2 S) 


40 


Calc. (%) 


C.45.93 


H.4.11 


N.10.71 


Cl.18.08 


F.4.84 


S.8.17 




Found (%) 


C45.62 


H.4.11 


N, 10.71 


Cl,18.36 


F,5.08 


S.8.16 



45 

Example 57 

Synthesis of 2KjarbamoyIoxymethyl-1-ethyl-5^3-fluorophenyl^ (Compound I-57) 

so Compound I-57 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 1 10- 
112°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.15 (t, J=7.2Hz, 3H), 1.25 (d. J=7.0Hz, 6H), 3.08-3.22 (m, 1H), 4.03 (q, J=7.2Hz, 
2H), 4.60-4.80 (b, 2H), 5.21 (s, 2H), 6.60-6.86 (m, 3H), 7.15-7.25 (m, 1H) 
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Example 58 

Synthesis of 2^arbamoyloxymethy^^ (Compound I-58) 

5 Compound I-58 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 128- 
130°C 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .21 (t. J= 7.2 Hz, 3H), 1 .25 (d, J=7.0 Hz, 6H), 3. 1 1 (sept, 1 H), 3.98 (q, J=7.2 Hz, 
2H), 4.60-4.84 (bg, 2H), 5.30 (S, 2H), 6.60-6.64 (m. 3H) 

10 

Example 59 

Synthesis of 2K»rbamoyloxymethyl^^3<hlorophenylthio)-5-isopropyl-1-metrtyN (Compound I-59) 

15 In 5 ml of dry tetrahydrofuran was dissolved 200 mg (0.67 mmol) of [4-(3-chlorophenylthio)-5-isopropyl-1-methyl- 
1 H-imidazol-2-yQmethanol (Compound I-38), and 1 90 mg (1 .0 mmol) of trichloroacetylisocyanate was added to the mix- 
ture with cooling at -40°C . After 10 minutes, the mixture was warmed to 0°C , and stirred at the same temperature for 
10 minutes. To the reaction mixture, ice-water was added, and then, the mixture was neutralized with a saturated aque- 
ous sodium hydrogen carbonate solution, and extracted with ethyl acetate. The organic layer was washed with water 

20 and dried over sodium sulfate. The solvent was concentrated under reduced pressure, and to the residue was added 5 
ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine. The mixture was stirred at 50°C for 30 minutes. To the reac- 
tion mixture was added water, extracted with methylene chloride, the extract was washed with water and dried over 
sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chro- 
matography (ethyl acetate). The product was recrystallized from ethyl acetate/isopropyl ether to give 1 80 mg of the tar- 

25 get compound (Compound I-59) (yield 79%). mp 1 45-1 46 °C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.33 (d, J=7.2 Hz, 6H). 3.24 (sept. 1H), 3.68 (s, 3H), 4.81 (br, 2H), 5.19 (s. 2H), 
6.97-7.15 (m, 4H) 

IR (nujol) 3382, 3160. 1741, 1715 cm" 1 



Elementary analysis (C 15 H 18 CIN 3 0 2 S) 


Calc. (%) 
Found (%) 


C.53.01 
C.53.13 


H.5.34 
H.5.42 


N.12.36 
N.12.28 


S.9.43 
S,9.41 


Cl.10.43 
Cl.10.40 



40 

Example 60 

Synthesis of 2- {[5-(3.5-dichlorophenylthio)-4-isopropyl-1-methylimidazol-2-yl]methQxy} ethyl acetate (Compound I-60) 

45 

In dry dimethyHbrmamide (10 ml) was dissolved 500 mg (1.50 mmol) of [S-tS'.S'-dichlorophenylthioJ^-isopropyl-l- 
methyl-1H-imidazol-2-yl]methanol (Compound I-8), followed by addition of 180 mg (4.50 mmol) of 60% sodium hydride 
at room temperature, and the mixture was stirred for 5 minutes. To this solution was added 452 mg (2.70 mmol) of 2- 
bromomethyl-1 ,3-dioxolan, and the mixture was heated at 50°C for 2 hours. The reaction mixture was poured into ice- 
50 water and extracted with diethyl ether. The organic layer was washed with water, dried over sodium sulfate, and evap- 
orated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl acetate) to give 156 
mg of 5-(3,5KJichlorophenyrthio)-2-(1 l 3-dioxdan-2-yloxymethyl)-4-isopropyl-1-m (23a) as oil (yield 

25%). 

55 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .24 (d, J=6.8 Hz. 6H), 3. 1 1 (sept, 1 H), 3.57 (s, 3H), 3.83-3.98 (m, 4H), 4.24 (d, 
J=4.0 Hz. 2H), 4.74 (s. 2H), 5.05 (t, J=4.0 Hz, 1H), 6.78 (m, 2H), 7.10 (m, 1H) 

In a mixture of methanol (1 ml) and 6N-hydrochlorlc acid (1 ml) was dissolved 156 mg (0.37 mmol) of 5-(3.5-dichlo- 
rophenylthio)-2-(1.3<iioxoian-2-yloxymethyO-4-isopropyl-1-methyli (23a), and the mixture was stirred at room 
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temperature for 3 hours. To the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution 
to neutralize, and extracted with methylene chloride. The organic layer was washed with water and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was fractionated by silica gel chromatog- 
raphy (ethyl acetate) to obtain 39 mg of {[5-(3,5-dichlorophenytthio)-4-isopropyl-1 -methyl- 1H-imidazo1-2-yl]rnethoxy} 
5 acetaldehyde (24a) as oil (yield 28%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.63 (s. 3H), 4.23 (s. 2H), 4.75 (s, 2H) t 
6.81 (m, 2H), 7.13 (m, 1H), 9.64 (s, 1H) 

10 In ethano! (6 ml) was dissolved 220 mg (0.59 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1H-imida- 
zol-2-ylmethoxy]acetaldehyde (24a), followed by addition of 45 mg (1.2 mmol) of sodium borohydride, and the mixture 
was stirred for 15 minutes. The reaction mixture was weakly acidified with acetic acid. A saturated aqueous sodium 
hydrogen carbonate solution was added to neutralize again, and the mixture was extracted with methylene chloride. 
The extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, 

15 and the residue was fractionated by silica gel chromatography (ethyl acetate). The product was recrystallised from n- 
hexane to give 144 mg of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl]methoxy) ethanol (25a) 
(yield 65%). mp 89-90°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.28 (br, 1H), 3.54 (s, 3H), 3.65-3.78 (m, 
20 4H), 4.72 (s. 2H), 6.79 (m, 2H), 7.12 (m, 1 H) 



25 


Elementary analysis (CieH&Cfe^feO^) 




Calc. (%) 


C51.20 


H.5.37 


N.7.46 


S.8.54 


CI, 18.89 




Found (%) 


C51.00 


H.5.41 


N.7.43 


S.8.46 


Cl.19.15 



30 



To dry methylene chloride solution (5 ml) of 200 mg (0.5 mmol) of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1- 
methyl-1 H-imidazol-2-yQrnethoxy} ethanol (25a), 1 61 mg (1 .60 mmol) of triethylamine was added. Under ice-cooling, 63 
mg (0.8 mmol) of acetyl chloride was added, and the mixture was stirred at the same temperature for 15 minutes. To 
35 the reaction mixture, a saturated aqueous solution of sodium hydrogen carbonate was added, neutralized, and 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate: n-hexane 
« 1:1) to obtain 200 mg of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazol-2-ylmethoxy]ethyl acetate (Com- 
pound I-60) as oil (yield 90%). 

40 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 2.05 (s, 3H), 3.12 (sept 1H), 3.57 (s, 3H), 3.68 (t, J=4.6 
Hz, 2H), 4.22 (t J=4.6 Hz, 2H), 4.70 (s. 2H), 6.78 (m, 2H), 7.12 (m, 1H) 

Example 61 

45 

Synthesis of (2-carbamoyloxy)ethoxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl^ -methyl-1 H-imidazole (Compound 
1-61) 

Dry tetrahydrofuran solution (5 ml) of 200 mg (0.50 mmol) of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl- 
50 1 H-imidazol-2-yl]methoxy} ethanol (25a) was cooled to -40°C , and 1 50 mg (0.8 mmol) of trichloroacetylisocyanate was 
added. The mixture was stirred at the same terrperature for 10 minutes. Then, the mixture was warmed to 0°C and 
stirred at the same temperature for 10 minutes. To the reaction mixture, ice-water was added, extracted with ethyl ace- 
tate, the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under 
reduced pressure, and to the residue was added 4 ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine, and the 
55 mixture was stirred at 50°C for 30 minutes. The reaction mixture was cooled to room temperature, water was added, 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate). The 
product was recrystallized from n-hexane to give 1 97 mg of the target compound (Compound 1-61 ) (yield 88%). mp 1 02- 
103°C. 
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1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1 H), 3.56 (s, 3H), 3.69 (t, J=4.8 Hz, 2H), 4.24 
(t, J=4.8 Hz, 2H), 4.66 (br, 2H), 4.70 (s, 2H), 6.79 (m, 2H), 7.1 1 (m, 1H) 
IR (nujol) 3360, 3160, 1696, 1079 cm* 1 



Elementary analysis (C 17 H 21 Cl2N 3 0 3 S) 


Calc. (%) 
Found (%) 


C.48.81 
C.48.73 


H.5.06 
H.5.09 


N.10.04 
N, 9.93 


S.7.66 
S.7.68 


Cl.16.95 
CM 6.66 



Example 62 

Synthesis of 2- {[5-(3,5<JichlorophenylthioH^ ethyl acetate (Compound I- 

62) 

5-(3,5-Dichlorophenylthio)-2-(1,3<lioxote (23b) was obtained by 

the same synthetic process as that for (23a) in Example 60. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .24 (d, J=6.8 Hz, 6H), 1 .24 (t, J=7.2 Hz, 3H), 3.09 (sept, 1 H), 3.57 (d, J=3.8 Hz, 
2H), 3.88-4.10 (m, 6H), 4.73 (s, 2H), 5.06 (t, J=3.8 Hz, 1H), 6.79 (m, 2H), 7.11 (m t 1H) 

{[5-(3,5-Dichlorophenylthio)^-isopropyl-1-methyl-1H-imidazol-2-y0methoxy) acetaldehyde (24b) was obtained 
from (23b). Oil 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .24 (d. J=7.0 Hz, 6H), 1 .26 (t, J=7.0 Hz, 3H), 3.09 (sept, 1 H), 4.07 (q, J=7.0 Hz, 
2H), 4.23 (S, 2H). 4.74 (s, 2H), 6.81 (m, 2H), 7.16 (m, 1H), 9.65 (s, 1H) 

2- H5-(3,5-Dichlorophenylthio)^-isopropyl-1-methyl-1H-imidazol-2-yl]methoxy} ethanol (25b) was obtained from 
{[5-(3,5<lichlorcphenylthio)^-isopropyl-1-methyl-1H-imidazol-2-yl]methoxy } acetaldehyde (24b). mp 93-94°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .22 (t. J=7.4 Hz, 3H), 1 .25 (d. J=7.0 Hz, 6H), 3.10 (sept. 1 H), 3.52 (br, 1 H), 3.71 - 
3.79 (m, 4H), 3.97 (q, J=7.4 Hz, 2H), 4.71 (s, 2H), 6.80 (m, 2H), 7.12 (m, 1H) 
IR (nujol) 3274, 1560 cm' 1 



Elementary analysis (C 17 H22Cl2N 2 02S) 



Calc. (%) 
Found (%) 



C.52.44 


H.5.70 


N.7.19 


S, 8.24 


C.51.98 


H.5.76 


N.7.14 


S, 8.10 



CI, 18.21 
CI. 18.08 



Compound I-62 was obtained from 2- {(5-(3,5Kiichlorophenyfthio)^isopropyl-1-methyl-1H-imidazol-2-yl]methoxy} 
ethanol (25b) by the same synthetic process as that for Compound I-60 in Example 60. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (t, J=7.2 Hz, 3H), 1.25 (d, J=6.8 Hz, 6H), 2.05 (s, 3H), 3.09 (sept, 1H), 3.70 
(t J=4.6 Hz, 2H), 4.01 (q, J=7.2 Hz, 2H), 4.23 (t, J=4.6 Hz, 2H), 4.69 (s, 2H), 6.80 (m, 2H), 7.11 (m, 1H) 
IR (nujol) 1741, 1563, 1231 cm* 1 
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10 



Example 63 

Synthesis of (2.carbamoylQxy)ethoxymethyl-5.(3, 5^ichlorophenyrthio)-1-ethyl-4.isopropy|.1 H-imidazole (Compound I- 
63) 

Compound I-63 was obtained by the same synthetic process as that for Compound 1-61 in Example 61 . 

'H - NMR (CDCU - TMS) 8 ppm: 1.24 (t. J=7.0 Hz, 3H), 1.25 (d.J=7.0 Hz, 6H), 3.09 (sept. 1H), 3.69-3.73 (m. 2H). 
4.00 (q, J=7.0 Hz, 2H). 4.22-4.26 (m, 2H). 4.69 (s. 2H). 4.79 (br, 2H). 6.80 (m. 2H), 7.12 (m, 1H) 
IR (nujol) 3348. 3184, 1725, 1563, 1324 cm" 1 



Example 64 

Synthesis of 2-[4K3,5<fichlorophenylth^^ > e W acetate (ComP 0 ^ 

15 64) 

4«5-DlchlorophenylW {23 ^ was obtei !?f d 4 

from [4-(3.5KJichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yOmethanol by the same synthetic process as that 

for (23a) in Example 60 as oil. 

20 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.32 (d. J=7.2 Hz, 6H), 3.21 (sept, 1H), 3.56 (d, J=4.0 Hz,2H), 3.71 (s. 3H), 3.80- 
4.00 (m, 4H). 4.70 (s, 2H), 5.05 (t, J=4.0 Hz. 1H), 6.91 (m. 2H). 7.04 (m, 1H) 

{[4-(3,5-dchlorophenylthio)-5-iscpropyl-1-methy1-1H acetoaldehyde (24a? was obtained as 

25 oil from 4-(3,5<Jichloropheny^ ( 23a ^ by * 8 

same synthetic process as that for (24) in Example 60. 

1 H - NMR (CDd 3 - TMS) 8 ppm: 1.34 (d. J=7.2 Hz, 6H), 3.22 (sept. 1H), 3.78 (s, 3H), 4.25 (s, 2H), 4.70 (s, 2H). 
6.89 (m, 2H). 7.05 (m, 1H), 9.62 (s, 1H) 

2- {[4-(3.5-dichlorophwylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yI]methoxy} ethanol (25a*) was obtained by the 
same synthetic process as that for (25a) in Example 60. 
mp 67-68 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.33 (d, J=7.2 Hz, 6H). 2.30 (br, 1H), 3.21 (sept. 1H). 3.59-3.78 (m, 4H). 3.70 (s. 
3H), 4.66 (s. 2H). 6.91 (m, 2H). 7.05 (m. 1H) 



30 



35 



40 



45 



Elementary analysis (C 16 H2oCl2N 2 02S) 



Calc. (%) 


C.51.20 


H.5.37 


N.7.46 


S. 8.54 


CI. 18.89 


Found (%) 


C.51.18 


H.5.38 


NJ.55 


S, 8.75 


CI. 18.80 



Compound I-64 was obtained by the same synthetic process as that for Compound I-60 in Example 60 as oil. 

so 'H - NMR (CDCIg - TMS) 8 ppm: 1.33 (d. J=7.2 Hz, 6H). 2.08 (s, 3H). 3.21 (sept. 1H). 3.69 (t. J=4.6 Hz. 2H). 3.70 
(s. 3H). 4.21 (t, J=4.6 Hz. 2H). 4.65 (s. 2H). 6.91 (m, 2H). 7.05 (m. 1H) 
IR (nujol) 1738. 1563, 1232 cm" 1 

Example 65 

55 Synthesis of (2-rartjamoyloxy)etrK>xyme^ (Compound 
1-65) 

Compound 1-65 was obtained as oil from the alcohol compound (25a") that was synthesized in Example 64 by the 
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same synthetic process as that for Compound 1-61 in Example 61 . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.33 (d, J=7.2 Hz. 6H). 3.21 (sept,1H), 3.67-3.72 (m, 2H), 3.70 (s, 3H), 4 21-4 25 
(111,2^.4.66(8.2^.4.73^,2^,6.91^.2^,7.05^.1^ » # ■ 

5 

Example 66 



10 



15 



20 



Synthesis of 2-anrtromethyl-5-(3,5<^ oxaIate (Compound I-66) 

Tin rlrv r\\r<\cA\r\\A*r\rmnrW*Ari /CO -t r- .... ^ . — .... . 

^ .... ...,„_... v — •«»/ ^w-mmw.. ^. y VU/.C7 1 1 ii i wjiy ui p-vo ( o^iOTioropnenyiTnio;-4HSOpropyl-1- 

methyi-1 HHmidazol-2-yl]methanol (Compound I-8) was added 25.0 ml of thionyl chloride, and the mixture was stirred at 
room temperature for 1 hour. The reaction mixture was concentrated under reduced pressure, and to the residue ethyl 
acetate was added and extracted. The extract was neutralized with a saturated aqueous sodium hydrogen carbonate 
solution and dried over magnesium sulfate. The solvent was distilled off under reduced pressure to give 23.7 g of 2- 
chloromethyl-5-(3,5<fichloro (28a) (yield about 100%). mp 1 10-1 1 1 °C . 

Hz 2^Vl3 D (t ), J iThz^H)" 1 ' J=7 *° 6H) ' ^ 1H) ' 3 59 (S ' 3H)> 4 73 (S ' 2H) ' 6 79 (d> M ' 6 





Elementary analysis (C 14 H 15 Cl3N2S) 


25 


Calc. (%) 


C.48.08 


H.4.32 


N.8.01 




Found (%) 


C.47.98 


H.4.39 


N.8.12 



To dry dimethylformamide solution (70 ml) of 23.7 g of 2-chloromethyl-5-(3,5-dichlorcpher y lthio)-4-isopropyl-1- 
methyl-IHnmidazol (28a) was added 5.30 g of sodium azide. and the mixture was stirred with heating at 80 °C for 16 
hours. The reaction mixture was added to ice-water, and extracted with diethyl ether. The organic layer was washed with 
water and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and 24 2 g of 2-azid- 
omethyl-5-(3.5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazole (29a) was obtained (yield about 100%). mp 84- 

Hz 2h9 7 13(U *2 l 0 l S 5 1^?r : J=6 " 6 6H) ' ^ 1H) ' 3 55 (S " 3H) " 435 (S ' 2H) ' 679 (d ' J=2 ° 



Elementary analysis (Ci4H 15 Cl2N 5 S) 



45 


Calc. (%) 


C.47.20 


H.4.24 


N.19.66 


S.9.00 


Cl.19.90 




Found (%) 


C.47.24 


H.4.31 


N.19.60 


S.8.93 


Cl.20.12 



To dry tetrahydrofuran solution (60 ml) of 24.2 g of 2-azidomethyl-5^(3,5-dichlaophenylthio)-4-isopropyl-1-methyl- 
1 H-imidazole (29a) was added 1 9.6 g of tripenylphosphine under ice-cooling, and the mixture was stirred at room tem- 
perature for 4 hours. After the reaction completion was confirmed (the disappearance of 29a) by TLC (silica gel meth- 
ylene chloride-ethyl acetate = 1 0:1 ). 50 ml of water was added, and the mixture was stirred at room temperature'fbr 1 5 
hours, and left overnight Tetrahydrofuran was distilled off under reduced pressure, and to the residue. 400 ml of 3N- 
hydrochlonc acid was added. When the mixture was washed with diethyl ether, crystals were precipitated from the 
hydrochloric acid layer. The crystals were collected by filtration, and neutralized with a saturated aqueous sodium 
hydrogen caitoonate solution. The mixture was extracted with diethyl ether. The aqueous layer was also neutralized with 
a saturated aqueous sodium hydrogen caibonate solution, and was extracted with diethyl ether. These ether extracts 
were combined and dned over magnesium sulfate. The solvent was distilled off under reduced pressure and 20 6 g of 
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2-aminomethyl-S-(3,Wichloropte^ ( 30a ) was oWrined ^ *" 

87 °C. 

1 H • NMR (CDCI3 • TMS) 8 ppm: 1 .24 (d. J=6.9 Hz. 6H). 3.1 1 (sept. 1 H). 3.52 (s. 3H). 4.01 (s. 2H). 6.80 (d. J.I .8 
Hz.2H). 7.11 (tJ=18Hz.1H) 



JO 



Elementary analysis (C^H^C^S) 




Calc. (%) 


C.50.91 


K5.19 


N.12.72 


S.9.71 


Cl.21.47 


Found (%) 


C.50.88 


H.5.24 


N.12.53 


S.9.49 


Cl.21.51 



15 



20 



In ethyl acetate was dissolved 20.6 g of 2-airtnomethyi-5-(3.5KJ^ 
zole (30a) followed by addition of ethyl acetate solution of 16.9 g of oxalic acid, and the mixturewas heated. The reac- 
tion 52n cooled, and the crystals were filtered. The crystals were recrystallized from ethano. to grve 19.3 g of 
the target compound (Compound I-66) (yield 60%). 
mp162-163°C. 



25 



Elementary analysis (C 


14H17CI2N3S • 1.5 


• (COOH) 


2 • 0.5 • 






H 2 0) 






Calc. (%) 


C.43.05 


H.4.46 


N.8.86 


S.6.76 


Cl.14.95 


Found (%) 


Q42.96 


H.4.47 


N.9.06 


S.6.74 


Cl.14.86 



30 



From 2-aminomethyl-5-(3.5<iichlor^^ ( 30a )- the corresponding 

hydrochloride was prepared by the same process as that for this Example, mp 123-125 °C . 



35 



40 



Elementary analysis (C 14 H 17 Cl2N 3 S • 2 • HCI • 0.25 - HgO) 



Calc. (%) 


C.41.24 


H.4.82 


N.10.31 


S.7.86 


Cl.34.78 


Found (%) 


C.41.10 


H.4.74 


N.10.27 


S.7.93 


Cl.35.05 



Example 67 

^ Synthesis of 2-aminomethyl-4-isopropyl-1 -methyl-5-(3-nitrophenyrthio)-1H-imidazole (Compound I-67) 

2-Chloromethyl-4-iscpropyl-1-^^^^ (28b) was ^^^^SS!& 

1-methyl-3-nitrophenylthio)-1 H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in Example 66. 

so mp 106-107 °C 

1H - NMR (CDCI 3 - TMS) 5 ppm: 1.25 (d. J=7.0 Hz. 6H). 3.14 (sept. 1 H). 3.60 (s. 3H). 4.73 (s. 2H). 7.19 (d, J=7.0 
Hz. 1 H). 7.43 (t, J=7.8 Hz. 1H). 7.85 (t. J=2.0 Hz. 1H). 8.00 (d. J=7.8 Hz. 1 H) 

55 
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Elementary analysis (C^H^CINaOzS) 



5 


Calc. (%) 


C51.61 


H.4.95 


N.12.90 


S.9.84 


CI, 10.88 




Found (%) 


C.51.61 


H.5.00 


N.12.75 


S.9.88 


Cl.10.89 



m 0-A-*tAr\maH*it\_A JmuwaimiI. 4 .mwUk •!. C /« *U M .U.«,U.:.t ji i: — !J •_. .... - .. .. ..... 

. w» v . w v « • !• Mwpiidi; umoy- n 1-iiiiiucw.uic ^c?u; was* uuicimou iiuiir^-(;nioromeinyi-4- 

isopropyl-1-methyl-5-(3-nrtrophenylthio)-1H-imida2ole (28b)bythe same synthetic process as that for (29a) in Example 
66. 

mp 100-101 °C 

is 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 3.56 (s. 3H), 4.54 (s, 2H), 7.19 (d, J=8 0 
Hz, 1 H), 7.43 (t, J=8.0 Hz, 1 H), 7.84 (t, J=2.2 Hz, 1 H), 8.00 (d, J=8.0 Hz, 1 H) 



20 



25 



Elementary analysis (C 14 H 16 N 6 0 2 S) 



Calc. (%) 
Found (%) 



C50.59 


H.4.85 


N.25.28 


C.50.63 


K4.88 


N,24.94 



S.9.65 
S.9.64 



30 



The title Compound I-67 was obtained by the same synthetic process as that for Compound I-66 in Example 66 
mp77-78°C 

1 H ■ NMR (CDCI3 - TMS) 6 ppm: 1.25 (d, J=7.0 Hz, 6H) ( 3.14 (sept, 1H), 3.53 (s, 3H), 4.00 (s. 2H), 7.22 (d, J=8.2 
Hz, 1 H), 7.83 (t. J=2.4 Hz, 1 H), 7.97 (d, J=8.2 Hz, 1 H) 



35 



Elementary analysis (C 14 H 18 N 4 0 2 S) 





Calc. (%) 


C.54.88 


H.5.92 


N, 18.29 


S.10.47 


40 


Found (%) 


C.54.70 


H.5.92 


N.18.11 


S.10.38 



45 Example 68 

Synthesis of 2-aminomethyM -n-butyl-5-^ (Compound I-68) 

Compound I-68 was obtained from [5-(3,5-dichlorophenylthio)-1-n4Dijtyl-4-isopropyl-1H-imidazol-2- yljmethanol 
so (1 2) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 0.86 (t, J=7.2 Hz, 3H), 1 .23-1 .34 (m, 2H), 1 .24 (d, J=7.2 Hz, 6H), 1 .47-1 .58 (m 
2H), 3.09 (sept. 1H), 3.87 (t. J=7.6 Hz, 2H), 3.96 (s, 3H), 6.80 (d. J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) 

55 Example 69 

Synthesis of 2-amirK>methyl-5-(3<hlor^ hydrochloride (Compound I-69) 

2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1-methyM H-imidazole (30c) was obtained from 2-(3-chlorophe- 
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nylthio-4-isopropy!-1-methyl)imidazolyl-1 H-methanol (12) by the same synthetic process as that for Compound I-66 in 
Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.25 (d. J=6.8 Hz, 6H), 1.78 (s. 2H), 3.14 (sept 1H). 3.51 (s, 3H), 3.99 (s, 2H), 
6.81 (dt J=7.2 Hz, 1.8 Hz, 1H), 6.93 (t. J-1.8 Hz, 1H), 7.07-7.20 (m, 2H) 

Compound I-69 was obtained from 2-aminomethyI-5K3-chlorophenylthio)-4-isopropyl-1-methylimidazole (30c) by 
the same synthetic process as that for Compound I-66 in Example 66. mp 99-101 °C 

Elementary analysis (C 14 H 1B CIN 3 S - 2 - HCi • 0.67 * H 2 Q) 



Calc. (%) 


C.44.16 


H.5.65 


N.11.04 


S.8.42 


Q.27.93 


Found (%) 


C. 44.1 9 


H.5.67 


N.11.09 


S.8.53 


a, 27.67 



Example 70 

20 

Synthesis of 2-aminomethyl-1-benzyl-5-(3.5Klichlorophenylthio)-4-isopropylimidazole (Compound I-70) 

1-Benzy1-2-chloromethyl-5-(3,5<iicW^ (28e) was synthesized from [1-ben- 

zyl-5-(3,5<lichlorophenylthio)-4-isopropyi-1H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in 
25 Example 66, and without purification of this compound. 2-azidomethyl-1-benzyl-5-(3 i 5-dchlorophenylthio)-4-isopro- 
pylimidazole (29e) was obtained by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d. J=10.5 Hz, 6H), 3.16 (sept, 1H). 4.44 (s, 2H), 5.20 (s, 2H), 6.67 (d, J=2.4 
Hz,2H), 6.85-6.95 (m, 2H), 7.02 (t t J=2.4 Hz, 1H), 7.1-7.3 (m, 3H) 
30 IR(nujol)2100cm" 1 

Compound I-70 was obtained from 2-azidomethyl-1-benzyl-5-(3,5-dichIorophenylthio)-4-isopropyl-1H-im 
(29e) by the same synthetic process as that for Compound I -66 in Example 66. Oil. 

35 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.28 (d, J-6.9 Hz, 6H>, 1.93 (b, 2H), 3.15 (sept, 1H), 3.93 (s, 2H). 5.19 (s, 2H), 
6.69 (s. 2H), 6.93 (d, J=7.8 Hz, 2H), 7.0 (s. 1H), 7.15-7.30 (m. 3H) 

Example 71 

40 Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound 1-71) 

Compound 1-71 was obtained by the same synthetic process as that for Compound I-66 in Example 66. mp 63-67 

°C. 

45 1 H - NMR (CDCI3 - TMS) S ppm: 1 .20 (t, J=7.0 Hz, 3H), 1 .24 (d, J=7.0 Hz, 6H), 1 .85 (s, 2H), 3.09 (sept, 1 H), 3.96 
(q, J=7.0 Hz, 2H), 3.99 (s, 2H). 6.81 (d, J=1.0 Hz, 2H), 7.10 (t, J=1.4 Hz, 1H) 

Example 72 

so Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 ,4-diisopropylimidazole (Compound I-72) 

Compound I-72 was obtained by the same synthetic process as that for Compound I-66 in Example 66. mp 99-1 00 

°C. 

55 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .22 (d, J=6.8 Hz, 6H), 1 .43 (d, J=7.6 Hz, 6H), 3.07 (sept 1 H), 4.02 (s, 2H), 4.61 - 
4.75 (m, 1H), 6.80 (d, J-1.4 Hz, 2H), 7.10 (t J=12 Hz, 1H) 
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Example 73 

Synthesis of 2-aminomelhyl-5-(3^hloropherryHhio)-1-ethyl-4-isopropyIi (Compound I-73) 

Compound I-73 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.19 (t. J=7.4 Hz, 3H), 1.24 (d, J=7.6 Hz, 6H), 2.1 (b, 2H), 3.13 (sept. 1H). 3.97 
(q, J=7.4 Hz, 2H), 3.99 (s, 2H), 6.80-7.19 (m, 4H) 

Example 74 

Synthesis of 2-aminomethyl-4-isopropyl-1-methyl-5-phenylthioimidazole (Compound I-74) 

2-Chloromethyl-4-isopropyl-1-methyl-5-phenylthio-1H-imidazole (28i) was obtained from [(4-isopropyl-1-methyl-5- 
phenylthio-1H-imidazol-2-yI)methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3.14(sept, 1 H), 3.53 (s. 3H), 4.50 (s, 2H), 6.91 -7.28 (m, 5H) 

2-AzidomethyI-4-isopropyl-1-methy!-5-phenylthio-1H-imidazole (29i) was obtained from 2-chloromethyl-4-isopro- 
pyl-1-methyl-5-phenylthio-1 H-imidazole (28i) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.19 (sept, 1H). 3.53 (s, 3H), 4.50 (s, 2H), 6.91-7.27 (m, 
5H) 

IR (nujol) 2096 cm" 1 

Compound I-74 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 1.52 (br, 2H), 3.18 (sept. 1H), 3.51 (s, 3H), 3.96 (s, 2H), 
6.93-7.28 (m, 5H) 

Example 75 

Synthesis of 2-aminomethyl-1-ethyl-4-isopropyl-5iDhenylthio-1 H-imidazole (Compound I-75) 

2-Chloromethyl-1-ethyl-4-isopropyl-5-phenylthioimidazole (28j) was obtained from [(1-ethyl-4-isopropyi-5-phe- 
nylthio)-1 H-imidazol-2-yt]methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.25 (t, J=7.0 Hz, 3H), 3.17 (sept, 1H), 4.04 (q, J=7.0 Hz, 
2H), 4.71 (S, 2H), 6.93-7.27 (m, 5H) 

2-Azidomethyl-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (29j) was obtained from 2-chloromethyM -ethyl-4- 
isopropyl-5-phenylthio-1 H-imidazole (28fl by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (t, J=7.2 Hz, 3H), 1.25 (d, J=6.8 Hz, 6H), 3.17 (sept. 1H), 3.98 (q. J=7.2 Hz, 
2H), 4.49 (s. 2H). 6.92-7.27 (m, 5H)IR (nujol) 2094cm " 1 

Compound I-75 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (t, J=7.2 Hz. 3H), 1.24 (d. J=7.0 Hz. 6H), 1.65 (s. 2H). 3.16 (sept, 1H), 3.96 
(s, 2H), 3.97 (q, J=7.2 Hz, 2H). 6.94-7.25 (m, 5H) 

Example 76 

Synthesis of 2-amiiiomethyl-5-(3,5-dcNorc^ (Compound I- 

76) 

2-Chloromethyl-5-(3,5-dichlorophe (28k) was synthesized 

from [5-(3,5-dichlorophenylthio)-4-is^ (Compound I-33) by the 

same synthetic process as that for (28a) in Example 66, and without purification of this compound, 2-azidomethyl-5- 
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(3.5<lichloropheny1thio)-4-isopropyM -(1,1.1 -trif Iuoroethy0-1 H-imidazole (29k) was obtained by the same synthetic 
process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=7.8 Hz, 6H), 3.10 (sept 1H), 4.60 (s. 2H). 4.66 (q, J=8.6 Hz, 2H), 6.76 
5 ~ 6.78(m, 2H). 7.14 ~ 7.16 (m, 1H) 

Compound I-76 was obtained from 2-azidomethyl-5-(3,5<lichlorophenyltW^ 
1 H-imidazole (29k) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

10 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.09(sept, 1H), 4.10 (s, 2H), 4.85 (q, J=8.7 Hz, 2H), 6.78 
(d, J=1.8Hz, 2H), 7.13 (t. J=1.8 Hz, 1H) 

Example 77 

15 Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 -f luoromethyl-4-isopropylimidazole (Compound I-77) 

2-Azidomethyl-5-(3,5-dichlorophenytth^ (291) was obtained by the same 

synthetic process as that for (29k) in Example 76. Oil. 

20 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.2 Hz. 6H), 3.13 (sept, 1 H), 4.60 (s, 2H), 5.97 (d, J=51 .9 Hz, 2H), 6.84 
(d. J=1.5 Hz, 2H), 7.15 (t. J=1.5 Hz, 1H)IR (nujol) 2090 cm* 1 

Compound I-77 was obtained from 2-azidomethyl-5-(3 l 5<lichlorophenylthto^ 
zole (29I) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

25 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=6.9 Hz, 6H), 1.61(b, 2H), 3.13 (sept, 1H), 4.10 (s, 2H), 6.05 (q, J=52.5 
Hz, 2H), 6.86 (d, J=1.2 Hz, 2H), 7.13 (m, 1H) 

Example 78 

30 

Synthesis of 5-(3.5-dichlorophenylthio)-2-dimethyl^^ (Compound I-78) 

A mixture of 0.15 g (0.43 mmol) of 2-chloromethyl-5-(3.5-dichlorophenylthio)-4-isopropyl- 1 -methyl- 1 H-imidazole 
(28a), 1 ml of acetonitrile and 1 .5 ml of a 50% methylamine aqueous solution was stirred at room temperature for 1 hour. 
35 The reaction mixture was concentrated under reduced pressure, and the residue was extracted with diethyl ether. The 
extract was washed with water and with saturated brine and dried over potassium carbonate. The solvent was distilled 
off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate:methylene 
chloride = 1 :4) to obtain 0.148 g of (Compound I-78) (yield 95%). Oil. 

40 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=6.8 Hz, 6H), 3.10(sept 1H), 3.56 (s, 2H). 3.59 (s, 2H), 6.75 (d, J-1.6 
Hz, 2H), 7.10 (t, J=1.6 Hz, 1H) 

Example 79 

45 Synthesis of 2- {[5-t3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazoI-2-yt]methyl amino} ethanol (Compound I- 
79) 

Compound I-79 was obtained by the same synthetic process as that for Compound 1-78 in Example 78. mp 125- 
126 °C. 

so 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 2.50(br, 2H), 2.91 (t J=5.2 Hz, 2H), 3.1 1 (sept. 1 H) t 3.49 
(S, 3H), 3.65 (t, J*5.2 Hz, 2H), 3.95 (s, 2H), 6.79 (d, J=1.8 Hz, 2H),7.27 (t J=1.8 Hz, 1H) 
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Elementary analysis (C 16 H 21 CI 2 N30S) 



Calc. (%) 


C.51.34 


H.5.65 


N.11.23 


S.8.57 


CI.1 8.94 


Found (%) 


C.51.00 


H,5.67 


N.11.03 


S.8.44 


Cl.19.01 



Example 80 

Synthesis of [5-(3,5ndichlorophenylthio)^-isopropyl-1-methyI-1H-im acid (Compound I-80) 

In 13.6 ml of dry dimethyHormamide was dissolved 4.75 g (13.6 mrnol) of 2-chloromethyl-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1-methyl-1HHmidazole (28a) and 1.0 g of potassium cyanide (97.5%), and the mixture was stirred 
with heating at 70 to 75 °C for 24 hours. The reaction mixture was concentrated under reduced pressure, and to the 
residue, water was added. The mixture was extracted with diethyl ether, and the organic layer was washed with water 
3 times and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
fractionated by silica gel chromatography (ethyl acetateimethylene chloride = 1 :9 to 4) to obtain 2.43 g of [5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]acetonitrile (Compound l-80a) (yield 53%). 
mp 103-105 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.59 (s, 3H), 3.97 (s, 2H), 6.81 (d, J=1.8 
Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 15 H 15 a 2 N3S) 



Calc. (%) 


C52.95 


H,4.44 


N.12.35 


S.9.42 


Cl.20.84 


Found (%) 


C.52.90 


H.4.48 


N.12.28 


S.9.49 


Cl.20.78 



Methanol (12 ml) suspension of 1.0 g (2.9 mrnol) of [5-(3,5<lichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol- 
2-yI]aceton*rtrile (Compound l-80a) was saturated with dry hydrogen chloride gas under ice-cooling with stirring, and the 
mixture was bubbled with hydrogen chloride gas at room temperature for 30 minutes. The reaction mixture was heated 
at 60 °C , into which hydrogen chloride gas was blown for 30 minutes, and the reaction mixture was left overnight. The 
solvent was distilled off under reduced pressure, and to the residue, a saturated aqueous sodium hydrogen carbonate 
solution was added to neutralize. The mixture was extracted with diethyl ether. The organic layer was washed with brine 
and dried over magnesium sulfate, and the solvent was distilled off under reduced pressure. The residue was crystal- 
lized from isopropyl ether, and 0.68 g of methyl [5-(3,5-dichloropherTylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]ace- 
tate (33) was obtained. The mother liquor of crystallization was purified by silica gel chromatography (ethyl 
acetateimethylene chloride = 1 :4), to give 0.26 g of (33). The total yield was 0.94 g (yield 87%). recrystallized from n- 
hexane, mp 110-111 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d. J=7.2 Hz, 6H), 3.11 (sept, 1H), 3.47 (s. 3H), 3.75 (s, 3H), 3.92 (s. 2H), 
6.78 (d. J=1.8 Hz, 2H), 7.11 (t J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 18 CI 2 N 2 0 2 S) 



Calc. (%) 


C51.48 


H,4.86 


N.750 


S,8.59 


Cl.18.99 


Found (%) 


C.51.42 


H.4.85 


N.7.56 


S.8.61 


Cl.18.80 
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A mixture of methanol (1 ml), 0.10 g of methyl [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2- 
yQacetate (33) and 1N-sodium hydroxide (0.32 ml) was stirred at room temperature for 1.5 hours. To the reaction mix- 
ture was added 0.32 ml of 1N-hydrochloric acid to yield crystals, which were filtered, washed with water and then with 
5 chilled methanol to obtain 87 mg of the target compound (Compound I-80) (yield 90%). mp 1 1 8 °C (degradation). 



1 H - NMR (CDCI 3 - TMS) 6 ppm: 1 .25 (d. J=7.2 Hz, 6H). 3.15(sept. 1 H), 3.50 (s, 3H), 3.88 (s, 2H), 5.70 (b, 1 H), 6.83 
(d, J=1 .8 Hz, 2H), 7.26 (t. J=1 .8 Hz, 1 H) 



10 





Elementary analysis (C 15 H 16 Cl2N 2 0 2 S) 


15 


Calc. (%) 


C.50.15 


H.4.49 


NJ.80 


S.8.93 


Cl,19.74 


Found (%) 


C.50.17 


H.4.53 


N.7.87 


S.9.06 


Cl.19.61 



20 

Example 81 

Synthesis of 2-(2-c*rbamoyloxy)etr^^ (Compound 1-81) 

25 To a suspension of 0.08 g (2.1 mmol) of lithium aluminium hydride in dry diethyl ether was added dropwise in nitro- 
gen gas a solution of 0.766 g (2.05 mmol) of methyl [5-(3,5-dichlorophenyIthio)-4-isopropyl-1-methyl-1H-imidazol-2- 
yl]acetate (33) in diethyl ether (10 ml) under ice-cooling over 10 minutes with stirring. The reaction mixture was stirred 
at the same temperature for 0.5 hours and at room temperature for 1 hour, and then, there was added ice-water. The 
ether layer was separated by decantation, and the aqueous layer was extracted with diethyl ether. The ether extracts 

30 were combined, dried ever magnesium sulfate, and the solvent was distilled off under reduced pressure. The residue 
was recrystallized from isopropyl ether, and filtered to give 0.58 g of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1-nfiethyl- 
1H-imidazol-2-yl]ethanol (Compound 1-81 a) (yield 82%). 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1 .22 (d, J=7.0 Hz, 6H), 2.88 (t, J*5.8 Hz, 2H), 3.08 (sept 1 H), 3.42 (s, 3H), 4.09 
35 (t, J=5.8 Hz, 2H), 4.70 (b, 1H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t, J=1.8 Hz, 1H) 



40 



Elementary analysis (C 15 H 18 CI 2 N 2 OS) 



Calc. (%) 


C.52.18 


H.5.25 


N.8.11 


S.9.29 


Cl.20.53 


Found (%) 


C.52.08 


K5.28 


N.8.10 


S.9.34 


Q,20.31 



45 



50 



Compound 1-81 was obtained from 2-[5-(3,5-dichlorophenylthio)^ 
(Compound 1-81 a) by the same synthetic process as that for Compound 1-41 in Example 41. mp 177-178°C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1 .23 (d, J=6.8 Hz, 6H), 3.10 (sept, 1 H). 3.12 )t, J=6.8 Hz, 2H), 3.48 (s. 3H), 4.43 
(t, J=6.8Hz. 2H), 4.65 (b, 2H), 6.80 (d. J=1.8 Hz, 2H), 7.26 (t, J-1.8 Hz, 1H) 



55 
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Elementary analysis (C^H^C^C^S) 


5 


Calc. (%) 


C.49.49 


H.4.93 


N.10.82 


S.8.26 


Cl.18.26 


Found (%) 


C.49.28 


H.4.92 


N.10.84 


S.8.33 


CM 8.05 



10 

Example 82 

Synthesis of 2-(2-aminoethy0-5-(3,5-dichloropheny^ (Compound 1-82) 

15 2-(2-Chloroethyl)-5-(3,5-dichlorophenyHhio)-4-isopropyl-1 -methyl-1 H-imidazole (37) was obtained from (Com- 
pound I-8) by the same synthetic process as that for (28a) in Example 66. mp 101-102 °C . 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.23 (d, J=7.0 Hz, 6H), 3.11 (sept. 1H), 3.23 (t, J=7.0 Hz, 2H). 3.50 (s, 3H), 3.92 
(t. J=7.0Hz, 2H), 6.77 (d, J=1.8 Hz, 2H), 7.10 (t, J=1 .8 Hz, 1H) 



25 



Elementary analysis (C 15 H 17 CI 3 N2S) 



Calc. (%) 
Found (%) 



C.49.53 


H.4.71 


N.7.70 


S.8.82 


C.49.40 


H.4.74 


N.7.74 


S.8.86 



Cl.29.24 
CL28.94 



30 



35 



40 



2-(2-AzkJoethyQ-5-(3,5-dic^laophenylthio)-4-isopropyl-1-methyl-1H-imidazole (38) was obtained from (37) by the 
same synthetic process as that for (29a) in Example 66. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.24 (d. J=7.0 Hz, 6H), 3.01 (tJ=6.8 Hz, 2H). 3.11 (sept, 1H). 3.48 (s, 3H), 3.76 
(t J=6.8 Hz, 2H), 6.80 (d. J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H) 

5-(3,5-Dichlorophenylthio)-4HSopropyl-1-methyl-2-vinyl-1H-imidazole (37 1 ) was obtained as a by-product, 
mp 124-125 °C. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.27 (d, J=6.8 Hz, 6H) f 3.13 (sept, 1H), 3.53 (s. 3H), 5.55 (dd, J=11.2 Hz, 1.5 Hz, 
1H), 6.28 (dd, J=17.2 Hz, 1.5 Hz, 1H), 6.65 (dd, J=17.2 Hz, 11.2 Hz, 1H), 6.81 (d, J-1.8 Hz, 2H), 7.11 (t. J=1.8 Hz, 
1H) 



45 Oil. 



Compound I-82 was obtained from (38) by the same synthetic process as that for Compound I-66 in Example 66. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.60 (b, 2H), 2.88 (t, J=7.0 Hz, 2H), 3.10 (sept. 1H), 3.14 
(t, J=6.8Hz, 2H), 6.79 (d, J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) oxalate of Compound I-82. mp 160-161 °C 



50 



Elementary analysis (C 1 5H 19 Cl2N 2 S • C2H2O4) 



55 


Calc. (%) 


C.47.01 


H.4.87 


N.9.67 


S.7.38 


Cl.16.32 


Found (%) 


C.47.08 


H.4.88 


N.9.81 


S.7.45 


Cl.16.04 
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10 



15 



Example 83 

Synthesis of 2 -(N-acetylamincxTiethyl-5-^ (Compound I-83) 

In pyridine (1 ml) was dissolved 220 mg (0.67 mmol) of 2.aminomethyl-5-(3.5<lichlor<^ 
methyl-IH-imidazole (30a). followed by dropwise addition of 82 mg (0.80 mmol) of acetic anhydnde at room tempera- 
Sn^h strand the eaction mixture was left overnight. The reaction mixture was concentrated under reduced 
prisTre. and the residue was extracted with ethyl acetate. The extract was washed with a s*urated 
hySgen catenate solution and then wHh water, and dried over sodium sulfate. The solvent was distilled off under 
ISSd pressure, and this crude product was washed with n-hexane. and filtered to give 210 mg of Compound I-83 
(yield 84%). mp139-141°C. 

'H - NMR (CDCI 3 - TMS) 8 ppm: 1.24 (d. J=7.2 Hz. 6H), 2.07 (s. 3H). 3.12 (sept. 1H). 3.52 (s. 3H). 4.55 (d. J-3.4 
Hz. 2H). 6.60 (b. 1H), 6.80 (d. J=2.0 Hz. 2H). 7.13 (t. J=2.0 Hz. 1H) 



20 



Elementary analysis (C 16 H l9 CI 2 N 3 OS) 




Calc. (%) 


C.50.05 


H5.50 


N.10.74 


S.8.28 


Cl.18.15 


Found (%) 


C.50.40 


H.5.02 


N.10.86 


S.8.38 


Cl.17.77 



30 



35 



40 



Example 84 

Synthesis of 5K3.5<iichlorophenylthio)wMsoprcp^ (Compound I-84) 

To a solution of 101 mg (0.30 mmol) of 2-aminomethyl-5-(3,Wichloropheny»^ 
zole (30a) in methanol (2 ml) was added 1 8.5 mg (0. 1 5 mmol) of ethyl N ™W u a ce toimid a^^ 
peraLre with stirring, and the mixture was stirred at room temperature for 3 hours, and eft overnight. To ttie reaction 
mixture was added a saturated aqueous sodium hydrogen caibonate solution to neutiahze and the reaction mixture 
^concentrated under reduced pressure. Methanol (10 ml) was added to the rescue, and the nurture "^concen- 
trated under reduced pressure. This procedure was repeated 3 times, and to the residue, methanol was added. The 
insoluble material was ffltered, and the filtrate was purified by silica gel chromatography (0.5% ammoma/methanol) to 
obtain 35 mg of (Compound I-84) (yield 63%). mp 176-178°C . 

1 H-NMR (CDCI3 - TMS) 8 ppm: 1.85 (d. J=7.2 Hz. 6H). 2.10 (S. 3H). 3.55 (s. 3H). 4.52 (s. 2H), 6.78 (d. J=18 Hz. 
2H).7.12(t,J=1.8Hz,1H) 



45 . 

Elementary analysis (C 16 H 2 oCl2N 4 S) 



Calc. (%) 


C.49.34 


H.5.70 


N,14.39 


S.8.23 


Cl.18.27 


Found (%) 


C.48.90 


H.5.13 


N.14.02 


S.8.21 


Cl.18.28 



Example 85 

55 Synthesis of 5-(3.5-dichlorcohenylthio)-4-isopr^ (Compound I-85) 

To a solution of 206 mg (0.76 mmol) of 2-amnomethyl-5-(3.5^ichloropheny^^^ 
zole (30a) and 100 mg (1.14 mmol) of triethylamine in methylene chloride (3 ml) was added dropw.se 190 mg (0.91 
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mmol) of trlfluoroacetatic anhydride with stirring under ice-cooling, and the mixture was stirred at room temperature. 
After disappearance of the starting materials on TLC, water was added to the reaction mixture and extracted with diethyl 
ether. The organic layer was washed with 1N-hydrochloric acid, a saturated aqueous sodium hydrogen carbonate solu- 
tion and water, and dried over magnesium sulfate. The solvent was concentrated under reduced pressure, and the res- 
5 idue was purified by silica gel chromatography (ethyl acetate: methylene chloride = 1:4) to obtain 315 mg of 5-(3,5- 
dichlorophenylthio)-4HsopropyM (40c) (yield 97%). Recrystallized 

from isopropyl ether, mp 157-1 58°C . 

1|-l- NMR/P.nfiL -TM£\ Xnnnv 1 OA M I -7 fk U- fiU o io/~ — * oca/* a /j t c a i i_ aux ~ -~ 

■» — ci # ■- rr"- \— i , -w> ./, ibyvw^i, m i/, w.w \w, wi 7, -r.wt \u, w-^.w i it, ti iy, u./g 

10 (d. J=1.6Hz, 2H), 7.14 (t, J.1.6 Hz, 1H), 785 (b, 1H) 



15 


Elementary analysis (C 16 H 16 Cl2F 3 N30S) 




Calc. (%) 


C45.08 


H.3.78 


N.9.86 


S.7.52 


CI, 16.63 


F.13.37 




Found (%) 


C44.90 


H.3.87 


N.9.87 


S.7.64 


CI, 16.38 


F.13.16 



20 



To a solution of 286 mg (0.67 mmol) of 5-(3,5KJichlorophenyrthio)-4-isopropyl-1-methyl-2-trifluoroacetylaminome 
thyl-1 H-imidazole (40c) in dry dimethylformamide (2 ml) was added 32 mg (0.80 mmol) of 60% sodium hydride under a 
stream of nitrogen, and the mixture was stirred under ice-cooling for 10 minutes. Then, 1 15 mg (0.80 mmol) of methyl 

25 iodide was added, and the mixture was stirred at room temperature for 3 hours. To the reaction mixture, an aqueous 
solution of ammonium chloride was added, and the reaction was completed. The mixture was extracted with ethyl ace- 
tate, and the extract was washed with brine 3 times and dried over magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetatermethylene chloride = 
1 :4) to obtain 232 mg of 5-(3.5<lichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-trifluoroacetyl-N-methyl)aminomethyM H- 

30 imidazole (40d) (yield 79%). Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.25 (d, J*6.8 Hz, 6H), 3.12(sept, 1H) ( 3.20 (m, 3H), 3.51 (s, 3H), 4.83 (s, 2H), 
6.74 (d, J=1.8 Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 

35 A mixture of 225 mg (0.51 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-trifluoroacetyl-N- 
methyl)aminomethyl-1 H-imidazole (40d), 2 ml of methanol and 1 ml of N-sodium hydroxide was stirred at room temper- 
ature for 30 minutes. The reaction mixture was concentrated under reduced pressure to remove methanol. The residue 
was extracted with diethyl ether, and the organic layer was washed with brine and dried over potassium carbonate. The 
solvent was distilled off under reduced pressure, and 175 mg of Compound I-85 was obtained as oil (yield 100%). 

40 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.24 (d, J=7.0 Hz, 6H), 2.49 (s,3H), 3.11 (sept. 1H), 3.54 (m, 3H), 3.87 (s, 2H), 
6.78 (d. J=1.8Hz. 2H), 7.10 (t, J=1.8 Hz, 1H) 

Example 86 

45 

Synthesis of 2<jiaminomethylenemethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isoprop^ (Com- 
pound I-86) 

A solution of 100 mg (0.292 mmol) of 2-aminomethyl-5-(3,5<lichlorophenylthio)-4-isopropyl-1-methylimidazole 
so (30a), 97 mg (0.35 mmd) of N,N-di(t-butoxycarbonyl)thiourea and 67 mg (0.35 mmol) of EDC in dry dimethylformamide 
(0.3 ml) was stirred at room temperature overnight To the reaction mixture was added water, extracted with diethyl 
ether, and the extract was washed with brine and dried over magnesium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :2) to obtain 
165 mg of an addition product 2-[(N,N'-di-t-butoxycarbonyO-guanidm^ 
55 methyM H-imidazole (40f) (yield 1 00%). Oil. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.26 (d, J=6.8 Hz, 6H), 1 .50 and 1.51 (s X2 18H), 3.1 1 (sept, 1H), 3.53 (s, 3H), 
4.72 (d, J=5.2 Hz, 2H), 6.78 (d, J.1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H), 1 1.43 (b, 1H) 
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A solution of 150 mg of 2-l(N,N'<li-t-butoxycarbonyl) guanidinomethy0-5-(3.5^ich!orophenylthio)-4-isopropyl-1- 
methyMH-imidazole (40f) in trifluoroacetic acid (1.5 ml) was stirred at room temperature for 1 hour. The reaction mix- 
ture was concentrated under reduced pressure, the residue was dissolved to ethyl acetate, washed with N-sodium 
hydroxide 3 times, and the organic layer was dried over potassium carbonate. The solvent was distilled off under 
5 reduced pressure, and 66 mg of the target compound (Compound 1-86) was obtained as oil (yield 68%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .17 (d. J=7.0 Hz, 6H), 3.08(sept, 1 H) t 3.53 (s. 3H), 4.37 (s. 2H). 6.35 (b, 2H), 6.78 
(d, J=1.8 Hz, 2H), 7.12 (t. J=1-8 Hz, 1H) 

10 Example 87 

Synthesis of 5-(3,5«Jichloropheny^ 
I-87) 

15 Compound I-87 was obtained by the same synthetic process as that for Compound I-86 in Example 86, using 30a 
as a starting material, mp 1 16-1 18°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.22 (d, J=7.0 Hz, 6H), 3.11(sept, 1H), 3.54 (s f 3H), 4.45 (d, J=5.8 Hz, 2H), 5.38 
(b, 1H). 6.80 (d, J=1.8 Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 

20 



Elementary analysis (C^H-, gCfeNaC^S^ 



25 


Calc. (%) 


C.44.12 


H.4.69 


N.10.29 


S.15.72 


Q.17.36 




Found (%) 


C.44.08 


H.4.68 


N.10.24 


S.15.60 


Q.17.29 



30 

Example 88 

Syrithesisof5K3.Wi<*lo^ (°°m- 
35 pound I-88) 

Compound I-88 was obtained by the same synthetic process as that for Compound I-86 in Example 86. using 30a 
as a starting material, mp 85-87 °C . 

40 1 H - NMR (CDCU - TMS) 8 ppm: 1.14 (d. J=7.0 Hz, 6H), 2.44 (s, 3H), 3.04 (sept. 1H), 3.50 (s. 3H), 4.14 (d. J=5.4 
Hz, 2H).6.03 (b. 1H), 6.77 (d. J-1.6 Hz, 2H). 7.13 (t, J-1.6 Hz, 1H), 7.29 (d, J=8.2 Hz, 2H), 7.72 (d, J=8.2, 2H) 



45 



50 



Elementary analysis (C21H23CI2N3O2S2) 



Calc. (%) 


C.52.20 


H.5.02 


N.8.36 


S. 12.76 


CU4.11 


Found (%) 


C.52.20 


H.5.03 


N.8.37 


S.12.43 


Cl.13.91 



55 



Example 89 

Synthesis of 5-(3.5^ichlaophenylthio)-4^ 
(Compound I-89) 

Compound I-89 was obtained by the same synthetic process as that for Compound I-44 in Example 44, using 30a 
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as a starting materia!, mp 188-190 °C . 



L H ;5?£K "JS? 8 *s m: 1 21 (d ' J=70 Hz - 6H) ' 304(d « J=4 - 8 Hz > 3H >« 3 - 13 1H ). 358 h an). 4.85 

(d, 2H), 6.82 (d, J=1.6 Hz, 2H), 7.14 (t, J-1.6 Hz, 1H) 



15 



Elementary analysis (C 16 H2oCI 2 N 4 S2) 



Calc. (%) 


C.47.64 


H.5.00 


N, 13.89 


S, 15.90 


01,17.58 


Found (%) 


C,47.66 


H.5.05 


N, 13.77 


S, 15.88 


Cl,1 7.55 



20 



25 



30 



Example 90 

Synthesis of 5K3.5<iichloroph^ (Compound I-90) 

Compound I-90 was obtained by the same synthetic process as that for Compound 1-41 in Example 41 , using Com- 
pound I-85 as a starting material. Physical properties of the intermediate, mp 1 63- 1 65 °C . 

M iT«u (C oS 3 ; 2? f PP o m u 1 - 28 (d ' J " 7 " 2 HZ ' 6H) ' 313(Sept 1H >' 359 & 3H )' 4 72 W Hz, 2H), 6.82 
(d, J=1.8Hz, 2H), 7.15 (t, J=1.8 Hz, 1H), 8.53 (b, 1H), 8.65 {b. 1H) 

Physical properties of Compound I-90, mp 192-194°C . 

£ - NMR (CDCI 3 - IMS) 5 ppm: 1.21 (d, J=7.2 Hz, 6H), 3.1 1 (sept, 1H), 3.53 (s, 3H), 4.50 (d, J=5.8 Hz 2H) 4 85 
(b. 2H), 6.32 (b, 1 H), 6.80 (d, J*1 .8 Hz, 2H), 7.26 (t. J-1 .8 Hz, 1 H) *' 



Elementary analysis (C 15 H 18 CI 2 N 4 OS) 



Calc. (%) 


C.48.26 


H.4.86 


N.15.01 


S.8.59 


Cl.18.99 


Found (%) 


C.48.21 


H.4.91 


N.14.85 


S.8.51 


CI, 18.85 



Example 91 

45 Synthesis of 5-<3,5<lichlorophenylth^ H-imidazole (Com- 

pound 1-91) 

Compound 1-91 was obtained by the same synthetic process as that for Compound I-84 in Example 84, using 30a 
as a starting material, mp 138-139 °C. ' y a 

50 

u H "JJfi S? VJf 1 5 123 {d ' J=7 ° HZ ' 6H) ' 310(Se P t ' 1H >' 354 3H )- 3 71 & 3H). 4.50 (d, J=5.6 
Hz, 2H) ( 5.75 (b. 1H), 6.79 (d, J-1.8 Hz. 2H), 7.12 (t, J=1.8 Hz, 1H) 



55 
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Elementary analysis (C 16 H 19 C1 2 N302S) 




Calc. (%) 


C.49.49 


H.4.93 


N.10.82 


S.8.26 


Cl.18.26 


Found (%) 


C.49.18 


H.4.92 


N.10.53 


S.8.27 


Cl.18.64 



JO 



15 



20 



25 



Example 92 

Syr*esisof2H*ibamo*^ 
pound I-92) 

Z ole (frSJ was obtained from (1 6b) by the same synthetic process as that for (1 7b) .n Reference Example 2. O.I. 

1 H-NMR (CDa 3 - TMS) 8ppm: 1 .27 (d. J-7.0 Hz. 6H). 3.10(sept. 1H). 3.79 (s. 3H). 4.48 (s. 2H), 4.64 (s. 2H). 5.16 
(S 2H) 6 61 (d. J=1.2 Hz, 2H). 6.84 (d. J=8.6 Hz. 2H). 7.02 - 7.07(m. 2H). 7.16 - 7.26 (m. 5H), 8.34 (b. 2H) 

Compound [5-(3.5<lichlorcphenytthio)-^ 
obtaineTom(17ad)bythesar^^ c - 

1 H -NMR (CDCk - TMS) 8 PP m: 1.23 (d. J=6.9 Hz. 6H). 3.15(sept. 1H). 3.81 (s. 3H). 4.39 (s. 3H) 4^80 (s 2H), 5.27 
(S 2^6 20 (S 2 3 H). *.d (d J=8.7 Hz. ). 7.02 is. 1 H). 7.10 - 7.24 (m. 1 H). 7.35 - 7.38 (m. 1 H). 8.40 - 8.42 (m. 1H) 



30 



35 



Elementary analysis (CigH^C^NaOS) 



Calc. (%) 


C.55.89 


H.4.69 


N.10.29 


S.7.85 


Cl.17.36 


Found (%) 


C.55.78 


H.4.79 


N.10.20 


S.7.88 


Cl.17.60 



40 



2^N-(*loroacetylrarbamoyloxy)^^ 
(22ad) was obtained from (1 2ad) by the same synthetic process as that tor (22) in Example 45. Oil. 

1 H • NMR (CDCI3 - TMS) 8 ppm: 1.31 (d. J=8.1 Hz. 6H). 3.17 (sept. 1H). 4.35 (s. 2H) 5.03 (s. 2H). 5.33 (s. 2H). 
6.68 (S. 2H). 7.08 (s. 1H). 7.25 ~ 7.29 (m. 2H). 8.34 - 8.35 (m. 1H). 8.46 - 8.48 (m. 1H) 

Compound I-92 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 152- 
45 155°C . 

1 H- NMR (CDCI3 - TMS) 8 ppm: 1.28 (d. J=t Hz. 6H). 3.15 (sept. 1H), 4 63£ 2H)J 5.23 ' f|H) 554 (S. 2H) 6.64 
(d. J=1.6 Hz. 2H). 7.04 (d. J=16 Hz. 1H). 7.04 - 7.26 (m. 4H), 8.30 (d. J=0.8Hz. 1H). 8.41. 8.42 (dd. J=4.6 Hz. 1.2 
Hz. 1H) 

50 



55 



Elementary analysis (C20H20G2N4O2S) 




Calc. (%) 


C.53.22 


H.4.47 


N.12.41 


S.7.00 


CI, 15.71 


Found (%) 


C.52.96 


H.4.52 


N.12.13 


S.7.00 


CM 5.80 
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Example 93 

Synthesis of 2-raroarrK)yloxymetlTyl-5-(3,5-^ (Com- 
pound I-93) 

2-Benzyloxymethyl-5-(3,5<lichlorophenylthio)-4-isopropyl-1 -(pyridin-2-yl)methyt-1 H-imidazole (1 7ae) was 
obtained from (1 6a) Dy the same syntnetic process as ihat for (i?a) in Reference Example i . Oii. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.28 (d, J=7 Hz, 6H) ? 3.12 (sept, 1H), 4.53 (s, 2H), 4.77 (s, 2H), 5.32 (s, 2H), 6.31 
(d, J=1 .8 Hz, 2H), 6.73 (d. J=7.8 Hz, 1 H), 6.94 (t, J=1 .8 Hz, 1 H), 6.95 ~ 7.03 (m, 2H), 7.27 - 7.36 (m, 6H), 8.40 - 
8.43 (m, 1H) 

[5-(3,5-Dichlorophenylt^ methyl- 1 H-imidazol-2-yl]methanol (12ae) was obtained 

from (1 7ae) by the same synthetic process as that for (1 2a) in Reference Example 1 . mp 1 45- 1 46°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.22 (d, J=7.0 Hz, 6H), 3.07(sept, 1H), 4.91 (d. J=5.8 Hz, 2H), 5.34 (t, J=5.8 Hz, 
1H), 6.41 (d, J=2 Hz, 2H), 6.91 (t, J-2 Hz, 1H), 7.05 ~ 7.13 (m, 2H), 7.32 ~ 7.37 (m, 1H), 8.43 - 8.47 (m, 1H) 



Elementary analysis (C^H^C^NaOS) 



Calc. (%) 


C.55.89 


H.4.69 


N.10.29 


S.7.85 


Ci, 17.36 


Found (%) 


C55.83 


H.4.82 


N.10.11 


S,7.78 


CM 7.08 



The title Compound I-93 was obtained from (12ae) by the same synthetic process as that for Compound I-45 in 
Example 45. mp 127-130 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.28 (d. J=6.9 Hz, 6H). 3.13(sept, 1H), 4.62 (b, 2H), 5.32 (s, 2H), 5.36 (s, 2H), 6.62 
(s,2H), 6.78 (d. J=7.8 Hz, 1H), 6.95 (s, 1H), 7.02 ~ 7.07 (m, 1H), 7.38 - 7.44 (m, 1H), 8.43 ~ 8.46 (m, 1H) 



Elementary analysis (C20H20CI2N4O2S) 



Calc. (%) 


C53.22 


H.4.47 


N,12.41 


S.7.00 


Cl.15.71 


Found (%) 


C.53.23 


H.4.51 


N.12.36 


S.6.98 


Cl.15.45 



Example 93' 

Synthesis of 2^aroamoyloxymethyl-5-(3,5<ficW (Com- 
pound 1-931 

2-Benzyloxymethyi-5-(3,5<iichloropheny^ (17af) was obtained 

from (1 6a) by the same synthetic process as that for (1 7a) in Reference Example 1 . 

[5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl) methyl-1H-imidazol-2-yI]methanol (12af) was obtained from 
(1 7af) by the same synthetic process as that for (1 2a) in Reference Example 1 . mp 1 37-1 39 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.27 (d. J=7.0 Hz, 6H), 3.12 (sept, 1H), 4.75 (s, 2H), 5.26 (s, 2H), 6.66 (d, J=2 Hz, 
2H), 6.87 (dd. J-1.6 Hz, 6Hz, H), 7.05 (t ( J=2.4 Hz, H), 8.44 (dd. J=1.6 Hz, 6Hz, H) 
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Elementary analysis (CigH-jgC^NsOS) 


5 


Calc. (%) 


C.55.89 


H.4.69 


N.10.29 


S.7.85 


01,17.36 




Found (%) 


C.55.92 


H.4.74 


N.10.24 


S.7.64 


CI.1 7.09 



10 The 2HCI salt of (12af): mp 223-235 °C (dec). 

2-(N^loroacetylc»rbamoyloxy)methyl-5^^ 
(22af) was obtained from (1 2af) by the same synthetic process as that for (22) in Example 45. Oil. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1 .32 (d, J=7.0 Hz, 6H), 3.17(sept, 1 H), 4.30 (s, 2H), 5.28 (s, 2H), 5.31 (s, 2H), 6.71 
15 (d, J=1 A Hz, 2H), 6.82 (d. J=5.8 Hz, 2H), 7.05 (t, J=1 .4 Hz, 1 H) f 8.20 (b, 1 H), 8.49 (d, J=5.4 Hz, 2H) 

The title Compound I-93* was obtained from (12af) by the same synthetic process as that for Compound I-45 in 
Example 45. mp 88 °C (dec). 

20 1 H • NMR (CDCI3 - TMS) 5 ppm: 1 .32 (d. J=6.9 Hz, 6H), 3.1 7(sept, 1 H), 4.53 (b, 2H), 5.21 (s. 2H), 5.27 (s, 2H), 6.69 
(d, J=1.6 Hz, 2H) f 6.82 (d. J=5.2 Hz, 2H), 7.06 (t J=1.6 Hz, 1H), 8.46 (b. 2H), 



25 



Elementary analysis (C20H20CI2N4O2S • 0. 5H 2 0 


Calc. (%) 
Found (%) 


C.52.16 
C.52.45 


H.4.61 
H.4.72 


N.12.17 
N.11.73 


S,6.96 
S.7.08 


Cl.15.42 
Cl.14.81 



The 2HCI salt of Compound I-93': mp 214-222 °C (dec). 
Example 94 

35 

Synthesis of 2-aminomethyl-5-(3,5<lichloropheny^ (Compound I- 

94) 

2-Azidomethyl-5-(3,5^ichlorophenyithioH^ (29ad) was obtained 

40 from (1 2ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.28 (d. J=6.8 Hz, 6H), 3.15 (sept, 1H), 4.50 (s, 2H), 5.20 (s, 2H), 6.65 (d, J=1.8 
Hz, 2H), 7.06 (t J=1.8 Hz, 1H), 7.06 ~ 7.27 (m, 2H), 8.36 (b, 1H), 8.45 (b, 1H) 
IR (film) 2100 cm* 1 

45 

Compound I-94 was obtained from (29ad) by the same synthetic process as that for (30a) in Example 66. 
mp 99-103 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.28 (d, J=6.6 Hz, 6H), 3.14 (sept, 1H), 3.99 (s, 2H), 5.26 (s. 2H), 6.67 (s. 2H), 
so 7.04 (s. 1H), 7.11 - 7.20 (m, 1H), 7.25 ~ 7.35 (m, 1H), 8.37 (d, J=0.9 Hz,1H). 8.43 (d, J=6.6 Hz, 1H) 



55 


Elementary analysis (C 19 H2oCl2N 4 OS • 0.2 


•H 2 0) 




Calc. (%) 


C.55.53 


H.5.00 


N.13.63 


S.7.80 




Found (%) 


C.55.46 


H.4.96 


N.13.57 


S.7.60 
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Example 95 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenyl^ (Compound I- 

95) 

2-Azictomethyl-5-(3,5-dichloropheny^ (29ae) was obtained 

from (1 2ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .28 (d, J=6.9 Hz, 6H), 3.15(sept. 1 H), 4.69 (s, 2H), 5.29 (s. 2H), 6.60 (s, 2H), 6.83 
(d, J=7.8 Hz, 1H), 6.95 (s. 1H), 7.06 ~ 7.10 (m, 1H), 7.39 ~ 7.45 (m, 1H), 8.46 - 8.49 (m, 1H) 
IR (film) 2100 cm " 1 

Compound I-95 was obtained from (29ae) by the same synthetic process as that for (30a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d, J=6.9 Hz, 6H), 3.12(sept. 1 H), 4.01 (s, 2H), 5.05 (s, 2H), 6.60 (s, 2H), 6.85 
(d, J=7.8 Hz, 1H), 6.95 (s, 1H), 7.02 ~ 7.10 (m, 1H), 7.22 - 7.28 (m, 1H), 7.38 ~ 7.43 (m, 1H) 

Example 95' 

Synthesis of 2-amirK>methyl-5-(3 I 5-dchlorophe^^ (Compound I- 

95*) 

2-Azidomethyl-5-(3 l 5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl) methyl- 1 H-imidazole (29af) was obtained 
from (1 2af) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d, J=6.8 Hz, 6H), 3.18(sept, 1H), 4.47 (s, 2H), 5.20 (s, 2H), 6.69 (d, J-1.8 
Hz, 2H), 6.82 (d. J=5.6 Hz, 2H), 7.06 (t J=1.8 Hz, 1H), 8.47(b, 2H) IR (film) 2080 cm ' 1 

Compound 1-95' was obtained from (29af) by the same synthetic process as that for (30a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d, J=8.2 Hz, 6H), 3.16(sept, 1H), 3.95 (s, 2H), 5.25 (s, 2H), 6.71 (d. J=1.2 
Hz, 2H), 6.83 (d, J=4.8 Hz, 2H), 7.04 (t. J-1.2 Hz, 1H), 8.42 - 8.48 (m, 1H) 

The 3HCI salt of Compound l-95*:m.p. 252-260°C (dec). 



Elementary analysis (C 19 H2oCl2N 4 S • 3HCI • 1.3 H 2 0) 



Calc. (%) 


C.42.25 


H.4.78 


N.10.37 


S.5.94 


Found (%) 


C.42.07 


H.4.67 


N.10.55 


S.5.92 



Example 96 

Synthesis of methyl 2-[1,2<limethyl-5-(3,5<iimethylphenymiio)-1H-imidazol-4-ynpropionate (Compound I-96) 

Heated was a solution of 7.0 g (3.2 mmol) of 5-(3,5-dimethylphenylthio)-2-methyl-1H-imidazoIe (5b) in 37% aque- 
ous formaline (20 ml) at 120 °C for 15 hours in a sealed tube. The reaction mixture was dissolved in methanol/methyl- 
ene chloride, and the aqueous layer was separated off. The organic layer was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel chromatography (methanol :ethyl acetate 
= 2:98), and the crude product was washed with isopropyl ether to obtain 1 .7 g of [S(3,5-dimethylphenylthio)-2-methyl- 
1H-imidazol-4-yl]methanol (41d) (yield 21%). mp 199-201 °C . 

1 H - NMR (DMSO-d6 - TMS) 8 ppm: 2.17 (s, 6H), 2.27 (s, 3H), 4.41 (m, 2H), 5.09 (b, 1H), 6.74 (m, 3H). 12.16 (b. 
1H) 
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In dry methylene chloride (85 ml) was dissolved 1 .7 g (6.8 mmol) of [5-(3,5-dime%lphenyrthio)-2-methyl-1 H-imida- 
zol-4-yl]methanol (41d), followed by addition of 2.10 g (20.8 mmol) of triethylamine. To this solution, acetyl chloride was 
added dropwise with stirring under ice-cooling. At the same temperature, the mixture was stirred for 30 minutes, then, 
8.3 ml of 6N hydrochloric acid was added, and the mixture was stirred at room temperature for 1 hour. To the reaction 
5 mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted with methyl- 
ene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate) to obtain 1 .55 g of [5-(3,5- 
dimethylphenylthio)-2-methyl-1H-imidazol-4-yl]methyl acetate (41b) as oil (yield 78%). 

w 1 H - NMR (CDCI 3 - TMS) 8 ppm: 2.05 (s, 6H). 2.21 (s, 3H), 2.39 (s. 3H), 5.1 1 (s, 2H), 6.75 (s, 3H), 9.81 (b, 1 H) 

In 26 ml of dry dimethylformamide was dissolved 1 .33 g (4.6 mmol) of [5-(3,5<limethylphenylthio)-2-methyl-1 H-imi- 
dazol-4-yl]methyl acetate (41b), followed by addition of 1.28 g (9.3 mmol) of anhydrous potassium carbonate and 715 
mg (5.0 mmol) of methyl iodide, and the mixture was stirred at room temperature for 2 hours. To the reaction mixture, 
15 ice-water was added, extracted with diethyl ether, and the organic layer was washed with water and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure, and this crude product was fractionated by silica gel chro- 
matography (ethyl acetate) to obtain 510 mg of [5-(1,2<limethyl-3,5-dimethylphenyfthio)imidazol-4-y0methyt acetate 
(42a) as oil (yield 37%). 

20 1 H - NMR (CDCI3 - TMS) 8 ppm: 2.05 (s, 6H), 2.23 (s f 3H), 2.46 (s, 3H), 3.46 (S, 3H). 5.13 (s, 2H), 6.65 (s, 2H), 
6.65 (s, 2H) 6.78 (s, 1H) 

In methanol (0.5 ml) was dissolved 500 mg (1 .6 mmol) of [5-(1 ,2-dimethyl-3,5-dimethylphenylthio)-1 H-imidazol-4- 
yqmethyl acetate (42a), followed by addition of 4.9 ml of 1M sodium methylate solution at room temperature, and the 
25 mixture was stirred for 30 minutes. To the reaction mixture, water was added, extracted with methylene chloride, the 
organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced pres- 
sure, and the residue was recrystallized from ethyl acetate/isopropyl ether to obtain 398 mg of [1,2-dimethyl-5-(3.5- 
dimethylphenylthio)-1H-imidazoI-4-y0methanol (42b) (yield 93%). mp 198-199 °C . 

30 1 H - NMR (CDCI3 - TMS) 8 ppm: 2.23 (s, 6H), 2.40 (b, 1H), 2.46 (s, 3H), 3.45 (s, 3H), 4.47 (s, 2H). 6.64 (s, 2H), 
6.78 (S, 1H) 

To 1 .9 ml of thiony! chloride was added 370 mg (1 .4 mmol) of [1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H-imidazol- 
4-yl]methanol (42b), and the mixture was heated at 70 °C for 3 hours. The reaction mixture was concentrated under 
35 reduced pressure. Ice-water and then a saturated aqueous sodium hydrogen carbonate solution were added to the 
reaction mixture to neutralize, and extracted with diethyl ether: The organic layer was washed with water and dried over 
sodium sulfate, and the solvent was concentrated under reduced pressure. The residue was purified by silica gel chro- 
matography (ethyl acetate) to give 288 mg of 4-chloromethyI-1,2-dimethyl-5-(3,5-dimethylphenylthio)imidazole (42c) as 
oil (yield 73%). 

40 

1 H - NMR (CDd 3 - TMS) 8 ppm: 2.25 (s, 6H), 2.48 (s, 3H), 3.46(s, 3H), 4.71 (s, 2H), 6.71 (s, 2H), 6.81 (s, 1 H) 

In 5.6 ml of dry dimethylformamide was dissolved 280 mg (1 .0 mmol) of 4-chloromethyl-1 ,2-dimethyl-5-(3,5-dimeth- 
ylphenylthio)-1H-imidazole (42c). Added was 98 mg (1.5 mmol) of potassium cyanide, and the mixture was heated at 
45 50°C for 5 hours. To the reaction mixture, ice-water was added, extracted with diethyl ether, the extract was washed with 
water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was purified 
by silica gel chromatography (ethyl acetate) to obtain 1 14 mg of [1 ,2-dimethyl-5-(3.5-dimethylphenylthio)-1 H-imidazol- 
4-yl]acetonitrile (42d) (yield 42%). 
mp81-82 °C. 

50 

1 H - NMR (CDCI3 - TMS) 8 ppm: 2.24 (s, 6H), 2.47 (s, 3H), 3.47(s, 3H), 3.76 (s, 2H), 6.60 (s, 2H), 6.80 (s, 1H) 

In dry tetrahydrofuran (5 ml) was dissolved 49 mg (0.48 mmol) of diisopropylamine, and the solution was cooled to 
0 °C . To this, 0.3 mi of 1 .62 M hexane solution of n-butyl lithium was added under a stream of nitrogen, and the mixture 
55 was stirred for 1 0 minutes. The mixture was cooled to -78 °C , and 85 mg (0.31 mmol) of [1 ,2-dimethyl-5-(3,5-dimethyl- 
phenylthio)imidazol-4-yl]acetonitrile (42d) was added, and the mixture was stirred for 15 minutes. Then, 86 mg (0.48 
mmol) of hexamethylphosphoric triamide and 68 mg (0.48 mmol) of methyl iodide were added dropwise, and the mix- 
ture was stirred at -78°C for 30 minutes. The reaction mixture was poured into ice-water, extracted with diethyl ether, 
and the extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pres- 
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sure, the residue was purified by silica gel chromatography (ethyl acetate) to give 51 mg of 2-[1,2-dimethyl-5-(3,5- 
dimethylphenylthio)-1 H-imidazol-4-yOpropiononitrile (43a) as oil (yield 57%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.63 (d, J=7.2 Hz,3H), 2.24 (s, 6H), 2.48 (s, 3H), 3.46 (s, 3H), 4.15 (q, J=7.2 Hz, 
1H), 6.60 (s, 2H), 6.80 (s. 1H) 

In 5 ml of methanol/diethyl ether (1/3 vN %) saturated with hydrogen chloride was dissolved 60 mg (0.21 mmol) of 
2-[1 ,2-dimethyl-5-(3 P 5-dimethylphenylthio)-1 H-imidazol-4-yQpropiononitrile (43a), and the mixture was left at 4°C for 23 
hours. To The reaction mixture, 2 mi of meihanoi arid 0.3 mi of waiei wwe etuuwJ, arid iiie mixture wa5 Stiffed ai luCiTi 
temperature for 4 hours. The reaction mixture was added to a saturated aqueous sodium hydrogen carbonate solution 
and extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. The 
solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatography (ethyl 
acetate) to obtain 57 mg of Compound I-96 as oil (yield 85%). 

1 H - NMR (CDCI3 - IMS) 8 ppm: 1.51 (d, J=7.4 Hz,3H), 2.23 (s, 6H), 2.45 (s. 3H), 3.43 (s, 3H), 3.59 (s, 3H), 4.01 
(q, J=7.4Hz, 1H), 6.63 (S, 2H), 6.77 (s, 1H) 

Example 97 

Synthesis of 2-[5-(3-chlorophenylthio)-1 ,2-dimethyM H-imidazol-4-yQpropiononitrile (Compound I-97) 

[5-(3-Chlorophenyrthio)-1,2<limethyl-1H-imidazol-4-yl]acetonitrile (42f) was obtained from [5-(3-chlorophenyIthio)- 
1 ,2-dimethyl-1 H-imidazol-4-yl]methanol (42e) by the same synthetic process as that for Compound 42d in Example 96. 
mp 90-91 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 2.48 (s, 3H), 3.47 (s, 3H), 3.76 (s. 2H), 6.82 - 7.27 (m, 4H) 

Compound 1-97 was obtained by the same synthetic process as that for Compound 1-96 in Example 96. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.64 (d, J=6.8 Hz,3H), 2.49 (s, 3H). 3.47 (s, 3H), 4.13 (q, J=6.8 Hz, 1H), 6.81 - 
7.27 (m, 4H) 

Example 98 

Synthesis of 2-t2-carbamoyloxymethyl-5-(3-chlorophenylthio)-1 -methyl- 1H-imidazol-4-yQpropiononitrile (Compound I- 
98) 

2-(1-Benzyloxymethyl)imidazolecarboaldehyde (44) was obtained as oil from 1-benzyloxymethyl-1H-imidazole by 
the same synthetic process as that tor Compound I-6 in Example 6. Yield 95%. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 4.55 (s, 2H), 5.87 (s, 2H), 7.26 - 7.37 (m, 7H), 9.86 (s, 1 H) 

By the same synthetic process as that for Compound I-8 in Example 8, (1-benzyloxymethylimkJazol-2-yl)methanol 
was obtained as oil from 2-(1-benzyloxymethyl)-1H-imidazolecarboaldehyde (44) by purification by silica gel chroma- 
tography (ethyl acetate:methanol - 19:1). yield 53%. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 4.49 (s, 2H), 4. 71 (s, 2H), 5.10 (b, 1H), 5.44 (s, 2H), 6.92 (m, 1H), 6.99 (m, 1H), 
7.33 (m, 5H) 

In a solution of 29.5 g (135 mmol) of (1 -benzyIoxymethyl-1 H-imidazol-2-yl)methanol in dry methylene chloride (295 
ml) was added 1 1 . 1 g (163 mmol) of imidazole, and there was added dropwise 24.4 g (162 mmol) of t-butyldimethylsi- 
lylchloride with ice-cooling. After completion of the dropwise addition, the reaction mixture was stirred at room temper- 
ature for 30 minutes. To the reaction mixture, ice-water was added, extracted with methylene chloride, and the extract 
was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and 43.0 
g of 1-benzyloxymethyl-2-t-bLrtylcfimethylsilyloxymethylimida (44') was obtained as oil (yield 96%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.05 (s, 6H), 0.81 (s, 9H), 4.43 (s, 2H), 4.76 (s. 2H), 5.42 (s, 2H). 6.92 - 7.30 (m, 
7H) 



96 



EP0786455A1 

A dry tetrahydrofuran solution of 29.5 g (88.7 mmol) of 1^yloxymethyl-2-t^ldime%ls^ 
dazole (44') was cooled to -78»C . and 76 ml of 1.66 M hexane solution of n-butyllithium was added dropwise under a 
stream of nitrogen. The mixture was stirred at the same temperature for 5 minute* then. 28 g (97.5 mmol). ^'-3-cWo. 
rophenyldisulf ide was added little by little, and after completion of the addition, further the nurture was starred for 15 mm- 
S The reaction mixture was poured into ice-water, extracted with diethyl ether, and the organic layer was washed 
with water and dried over sodium sulfate. The solvent was distilled off ^ r ^^ r ^^^.^^ 
by silica gel chromatography (ethyl acetate:n-hexane - 12) to give 21.5 g of l.benzyloxymethyl-2-t-butyld.methyls.ly- 
loxymethyl-5-(3-chlorophenylthio)imidazole (45) as oil (yield 51%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.09 (s. 6H), 0.87 (S. 9H). 4.39 (s. 2H). 4.86 (s. 2H). 5.51 (s. 2H). 6.90 - 7.36 (m. 
10H) 

To a solution of i*e.Tzy1oxymethy1-2-t-buty^ in 
nit ro methane(108n^)wasadded14.7gof(137mmoOofanisole.ar K lthen.m 

chloride was gradually added at lower than 30 »C . After completion of the addrt.cn. the m.xture was starred at room tem- 
perature for ?5 minutes. The reaction mixture was cooled, and there were added water and a saturated aqueous 
Liium hydrogen carbonate solution to be alkaline. Ethyl acetate was added to Ihe m.xfcr* and the rr,xturewasfflered 
on Hif low Super Cell to separate. The organic layer was washed with water, dried over sodium sulfate, and the solvent 
was concentrated under reduced pressure. The residue was purified by silica gel chromatography (7% methanol-meth- 
ylene chloride) to give 9.5 g of [5-(3-chlorophenytthio)-1 H-imidazol-2-yf]methanol as oil (yield 87%). 



1 H - NMR (CDCI3 - TMS) 6 ppm: 4.00 (b. 2H). 4.64 (s. 2H). 7.03 ~ 7.28 (m, 5H) 



By the same synthetic process as that for the above l-beruyloxymethyl-2-t-but^ 
(44-). 2-t-butyldimethylsilyloxymelhy^ was obtained from [5-(3-chlorophenyfth.o)-1H- 

imfcJazol-2-yl]me1hanol (yield 60%). mp 107-108°C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 0.03 (s. 6H). 0.82 (s, 9H). 4.74(s. 2H). 7.00 (m. 4H). 7.20 (s. 1H). 9.50 (b. 1H) 

An aoueous solution of 2.0 g (5.6 mmol) of 2-t-butyldimethylsilyloxym^ 
(45) in 37% formaline (10 ml) was heated at 120°C for 10 hours in a sealed tube. The reaction mixture was washed out 
with methanol from the tube, dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :1). the , crude > product was washec I wrth 
n-hexane. and filtered to give 716 mg of |2-t-butyldimetnylsilyloxymethyl-5-(3-chlorophenytth,o)-1 H-.m.dazol-4-yf]meth- 
anol (46) (yield 33%). mp 136-137°C . 

1 H- NMR (CDCI3 - TMS) 8 ppm: 0.08 (s. 6H). 0.89 (s, 9H). 4.46 (d. J=5.0 Hz. 2H). 4.62 (s. 2H). 5.23 (t. J=5.0 Hz. 
1 H). 7.05 - 7.30 (m. 4H). 12.59 (b. 1 H) 

To a solution of 700 mg (1.8 mmol) of [2-t-butyldimethylsilytoxym^ 
yHmethanol (46) in methylene chloride (14 ml), was added 1 .29 g (1 2.8 mmol) of trielhylamine and thea 1 .00 9 £2.8 
mmol) of acetyl chloride was added dropwise under ice-cooling wrth stirring. The reaction mature was stirred at room 
temperature for 15 minutes, and added to a cooled saturated aqueous sodium hydrogen carbonate solution toi leutral- 
izeand extracted with methylene chloride. Theorganic layer was washed with water and dried oversod.um sulfate The 
solvent was distilled off under reduced pressure. The residue was dissolved in 5 ml of metiianol. to which was added 5 
ml of 50% aqueous acetic acid, and the mixture was stirred at room temperature for 1 hour. To the ^reaction mixture was 
added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted wrth metttylene chloride 
The organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced 
pressure and the residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 2) to give 602 mg of 
[2-t-butyWimethyteilyloxym^^^ acetete as oil <y eld 78%) - 

1 H • NMR (CDCI3 - TMS) 6 ppm: 0.13 (s, 6H). 0.95 (s. 9H), 2.08 (s, 3H). 4.80 (s, 2H). 5.16 (s. 2H). 7.10 (m. 4H). 
9.83 (b. 1H) 

In 12 ml of dry dimethytformamide was dissolved 600 mg (1.4 mmol) of [2-t-buty1dimethylsilyloxymethyl-5-(3-chlo- 
ropheny1thio)-1H-imidazol-4-yl]methyl acetate, followed by addition of anhydrous potassium carbonate (2.8 mmol). 
Then 240 mg (1.7 mmol) of methyl iodide was added, and the reaction mixture was stirred at room temperature for 1 
hour To the reaction mixture, ice-water was added, extracted wrth diethyl ether, the organic layer was washed wrth 
water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was purified 
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by silica gel chromatography (ethyl acetate:n-hexane = 1:2) to obtain 288 mg of [2-t-butyldimethylsilyloxymethyl-5-(3- 
chlorophenylthio)-1 -methyl- 1 H-imidazol-4-ylJmethyl acetate (47) as oil (yield 46%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.08 (s, 6H), 0.87 (s, 9H), 2.02 (s. 3H), 3.60 (s, 3H), 4.82 (s, 2H), 5.13 (s, 2H) 
6.90 ~ 7.18 (m, 4H) 

[2-t-Butyldimethylsilylox^ was obtained from 

(47) by the same synthetic process as that for (42b) in Example 96. 
mp11M12°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.72 (s, 6H), 0.87 (s, 9H), 3.30 (b. 1H), 3.59 (s, 3H), 4.68 (b, 2H), 4.80 (s 2H) 
6.88 ~ 7.17 (m,4H) 

By the same synthetic process as that for (42c) in Example 96, 2-t-butyldimethylsilyloxymethyl-4-chloromethyl-5-(3- 
chlorophenylthio)-1-methyl-1H-imidazole was obtained from [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1- 
methyl-1 H-imida2ol-4-y0methanol. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.07 (s. 6H), 0.87 (s, 9H), 3.30 (b. 1H), 3.58 (s, 3H), 4.67 (s, 2H), 4.81 (s 2H) 
6.90 ~ 7.22 (m, 4H) ' " 

By the same synthetic process as that for (42d) in Example 96, [2-t-butyldimethylsilylQxymethyI-5-(3-chlorophe- 
nylthio)-1-methyl-1H-imida2ol-4-yl]acetonitrile (48) was obtained from 2-t-butyldimethylsilyloxymethyl-4-chloromethyl- 
5-(3-chlorophenylthio)-1 -methylimidazole. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.09 (s. 6H), 0.88 (s, 9H), 3.60 (s, 3H), 3.77 (s, 2H), 4.81 (s. 2H). 6.80 ~ 7.22 (m 
4H) 

In dry tetrahydrofuran (5 ml) was dissolved 87 mg (0.86 mmol) of diisopropylamine, and the solution was cooled to 
0 °C . There was added 0.5 ml of 1.71 M hexane solution of n-butyllithium under nitrogen gas, and the mixture was 
stirred for 1 0 minutes. The mixture was cooled to -78°C, followed by addition of 200 mg of [2-t-butyldimethylsilyloxyme- 
thyl-5-(3<hlorophenyrthio)-1-methyl-1H-imida2ol-4-yl]acetonitrile (48). and the mixture was stirred for 25 minutes. 
Then, 154 mg (0.86 mmol) of hexamethylphosphoric triamide and 122 mg (0.86 mmol) of methyl iodide were added 
dropwise. and the mixture was stirred at -78 °C for 10 minutes. The reaction mixture was poured into ice-water 
extracted with diethyl ether, and the extract was washed with water and dried over sodium sulfate. The solvent was dis- 
tilled off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate:n- hex- 
ane = 1:2). From the first fraction, 40 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 -methyl- 1H- 
imidazol-4.yl)-2-methylpropiononitrile (49") was obtained as oil (yield 19%). while from the subsequent fraction 70 mg 
of 2-(2-t-butyldimetriylsilylcxym -methyl-1 H-imidazol-4-yl)propiononitrile (501 was 

obtained as oil (yield 34%), 1 ' 

49' 1H - NMR (CDCI3 - TMS) 8 ppm: 0.08 (s, 6H), 0.88 (s, 9H), 1.76 (s, 6H), 3.56 (s. 3H), 4.79 (s, 2H), 6.80 ~ 7.22 
(m, 4H) 

50* 1 H - NMR (CDCI3 - TMS) 8 ppm: 0.08 (s. 6H), 0.87 (s. 9H), 1.63 (d, J=7.4 Hz, 3H), 3.60 (s. 3H). 4.12 (q J=7 4 
Hz, 1H), 4.82 (s, 2H). 6.80 ~ 7.22 (m, 4H) 

In dry tetrahydrofuran (2 ml) was dissolved 70 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3^hlorophenylthio)-1- 
methyl-1 H-imidazol-4-yQpropiononitrile (50'), followed by addition of 0.33 ml of 1 M tetrabutylamnioniumfluoride-tetrahy- 
drofuran solution, and the reaction mixture was stirred at room temperature for 10 minutes. To the reaction mixture 
water was added, extracted with methylene chloride, the organic layer was washed with water and dried over sodium 
sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatogra- 
phy (ethyl acetate) to obtain 50 mg of 2-[5-(3-chlorophenylthio)-2-hydroxymethyl-1-methyl-1 H-imidazol-4-yl]propionon- 
itrile (50) as oil (yield 98%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.61 (d, J=7.4 Hz. 3H), 3.60 (s, 3H). 4.13 (q, J-7.4 Hz, 1H). 4.20 (b, 1H), 4.79 (s 
2H), 6.79 ~ 7.25 (m, 4H) 



2-[5-(3-Chlorophenyfthio)-2^ {49) was obtained from 

(49') by the same synthetic process as that for 2-[5-(3-chIorcphenyimio)-2-hydroxymethyl-l-methylimidazol-4-yl] 
ononitrile (50). Oil. ^ 
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1 H - NMR (CDCI3 - TMS) 8 ppm: 1.76 (s, 6H), 3.24 (m, 1 H), 3.56(6. 3H). 4.76 (d. J=5.4 Hz. 2H). 6.80 ~ 7.22 (m, 4H) 

Compound I-98 was obtained from 2-[5-(3-chlorophenylthio)-2-^ 
ononitrile (50) by the same synthetic process as that for Compound I-59 in Example 59. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .63 (d, J=7.2 Hz, 3H), 3.60 (s. 3H), 4.15 (q, J=7.2 Hz, 1H), 4.82(b, 2H), 5.23 (s, 
2H), 6.80 ~ 7.25 (m, 4H) 

Example 99 

Synthesis of 2-[5-(3K;hlorophenylthio)^ acid (Compound I-99) 

A solution of 30 mg of 2-[5-(3-chlorophenylthio)^^ ( 52 ) in 3 ml of 6N- 

hydrochloric acid was allowed to react at 1 1 0°C . The mixture was concentrated under reduced pressure, made alkaline 
with 28% ammonia water, and then, acidic with acetic acid. The aqueous solution was charged on a column of 25 g of 
MCI GEL (CHP20P 75-150 n), and eluted with purified water and then methanol. The methanol fraction was concen- 
trated under reduced pressure to give 25 mg of the target compound (Compound I-99) as oil (yield 78%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .49 (d, J=7.4 Hz, 3H), 2.48 (s, 3H), 3.46 (s, 3H), 3.95 (q, J=7.4 Hz, 1 H), 6.84 ~ 
7.20 (m, 5H) 



Example 100 

Synthesis of 5K3,5<lic*lorobenzyO-1.2-dimetr^ (Compound 1-100) 

In 20 ml of dry acetone was dissolved 930 mg (3.3 mmol) of 5-(3,5<lichlorobenzyl)-4-isopropyl-2-methyl-1 H-imida- 
zole (54) followed by addition of 1.4 g (10.1 mmol) of anhydrous potassium carbonate, and the mixture was stirred at 
room temperature. After 5 minutes, 225 uJ (3.6 mmol) of methyl iodide was added at room temperature, and the mixture 
was heated to 80 °C . After 5 hours, the mixture was cooled to room temperature, filtered, and the filtrate was concen- 
trated under reduced pressure. The residue was diluted with water, and extracted with chloroform. The extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated under 
reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate) to give 218 mg of the 
target compound (Compound 1-100) (yield 22%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1 .27 (d. J-4.2 Hz, 6H), 2.36 (s. 3H), 2.86 (m, 1 H), 3.21 (s. 3H), 3.88 (s. 2H), 6.96 (2, 
2H). 7.21 (S. 1H) 

Example 101 

Synthesis of 2-aminomethyl-5-(3,5Kiichlo^ (Compound 1-101) 

In 30 ml of dry tetrahydrofuran was dissolved 3.31 g (8.94 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl-1 -meth- 
ylimidazole (4c). followed by addition of 5.78 ml (9.83 mmol) of n-butyllithium (1 .70 M hexane solution) at -70°C over 30 
minutes. Then, after 5 minutes, a solution of 1 .56 g (8.91 g) of 3.Wichlorobenzaldehyde dissoloved in 10 ml of dry tet- 
rahydrofuran was added at -70°C over 30 minutes. After 1 hour, the mixture was left to cool to room temperature, and 
an aqueous solution of ammonium chloride was added thereto, and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the f fltrate was concentrated under 
reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate/methylene chloride 10:1) 
to give 1.25 g of [2-benzylc^methyl-5-isopropyl-3-methyl-1H-imidazol-4-yl]-(3.^ (56) (yield 

33.3%). 

1H-NMR(CD 3 OD-TMS) 8 ppm : 1.24 (d, J=8.2 Hz, 6H), 2.94 (m, 1H), 3.38 (s. 3H), 4.49 (s, 2H), 4.55 (s. 2H), 5.99 
(s,1H), 7.21 -7.39 (m. 8H) 

In 20 ml of methylene chloride was dissolved 1.25 g (2.98 mmol) of [2-benzyloxymethyl-5-isopropyl-3-methyl-1H- 
imidazol-4-yl]-(3.5KJichloropheny0methanol (56). followed by addition of 1 .45 g (1 1 .9 mmol) of 4-(dimethylamino)-pyn- 
dine at room temperature. After 5 minutes, 0.49 ml (3.54 mmol) of phenylchlorothionoformate was added at room tem- 
perature and the mixture was stirred. After 2 hours, the reaction mixture was concentrated under reduced pressure, 
and purified by silica gel chromatography (ethyl acetate-hexane 1:1) to give 1.07 g of 2-benzyloxymethyl-5-(1-(3,5- 
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dichlorophenyO-1-phenoxythiocato^^ (57) (yje|d M ^ 

1 H-NMR(C DCfe-TMS) 6 ^m : 1 .24 (d. J=6.0 H Z . 6H). 2.92 (m, 1 H). 3.46 (s. 3H). 4.51 (s. 2H), 4.61 (s, 2H). 6.01 (s. 
1 nj, 0.85 - 7.42 (m, 13H) 

5 

In 20 ml of dry toluene was dissolved 1 .07 g (1 .93 mmol) of 2-benzyloxymethyl-5-[1 -(3.5«iichlorophenyl)-1 -phenox- 
ythiorart»nyloxy]methyl^Hsopropyl-1-rnethyl-1H-irnidazole (57). followed by addition of 158 mg (0.96 mmol) of a a'- 
azobis.scjutyronitrile and 1 .14 ml (4.24 mmol) of tributyltinhydride at room temperature, and the mixture was heated to 
,„ » ! ' ^V 630 " 0 " miXtUre Was concen1rated "^er reduced pressure, and purified by silica gel chroma- 

2^^ 



15 



m J?Hu • -fTl^ Ved 470 mg (117 mmol) 01 2 ^y»oxymethyl-5K3,5<lichloroben2yi)-4-isopropyl-1. 
methyMH-.midaTOle (58), followed by addition of 10 ml of concentrated hydrochloric acid (36% aqueous solution) and 
the mrxture was ref luxed under heating at 1 1 0 °C . After 3 hours, the reaction mixture was concentrated under reduced 
pn fT"": "^.ed w*th aqueous sodium hydroxide, and extracted with ethyl acetate. The extract was washed with 
grated brme^dned over anhydrous sodium sulfate, filtered, and the filtrate was concentrated. To the crude crystals 

25 Js^TSg (? D i'™ S) 8 ppm : 122 (d " J=7 ° Hz> 6H)> 292 (m ' 1H)> 345 (s ' 3H)> 402 (s - 2H) - 462 < S " 2H >' 706 

In 5 ml of thionyl chloride was dissolved 160 mg (0.51 mmol) of (5-(3.5-dichlorobenzyl)-4-isopropyl-1-methyl-1H- 
£ m ^ ant *J 59a }: and miXtUre Stirred at room tem Perature. After 2 hours, the reaction mixture was 
M ^ ? ' r ^ e l PreSSUre • and to the residue ' 5 ml <* df y dimethylformamide and 80 mg (1.23 mmol) of 
^2,1T 1,16 m,XtUfe was Stirred at room for 3 hours, diluted with water and extracted 

with ethyl acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered The 

^7^%^ 8 : (d " J=7 ° HZ " 6H) - 289 (m ' 1 H) " 335 (S> 3H) ' 392 (s " 2H) ' 446 < s ' 2H >' 694 ( s - 



35 



1U m '°'^anol wasd.ssolved 150mg (0.44 mmol) of 2-azidomethyl-5-(3,5<lichloroben2yl)-4-isopropyl-1-methyl- 
1 H,m,da20le (60). and 50 mg of 10% palladium carbon was added at -20'C . The mixture was stirri at^om tenper- 
40 ature under a stream of hydrogen. After 4 hours, the reaction mixture was filtered through Celite. and the filtrate was 
concentrated to give 94 mg of Compound 1-101 (yield 68%). 

ir^Hs 0 ?^™^ 8 1 1 ^ (d " J=6 ' 6 HZ ' 6H) ' 337 (S> 3H)l 389 (S> 2H)> 3 ' 95 * 2H) - 4 02 (s ' 2H >" 695 < s - 
Example 102 

Synthesis of [5-(3-chlorobezyg^%oprop^ (Compound 1-102) 

(56) was obtained from 
(4c) and 3-chlorobenzaldehyde by the same synthetic process as that for (56) in Example 101. 

!^1 R 2 ( ^ : 1 ( * J=8 ' 2 6H) ' 2 ^ 1 H) ' 3 34 {S ' 3H) ' 4 47 (S( 2H) ' 4 53 (S ' 2H) ' 6 02 < s > 

2-Be^yloxymethyl-5-(3*W wa$ f ( 

same synthetc process as that for (58) in Example 101. 

1 H-NMR(CDCI 3 -TMS)8ppm: 1.28 (d, J=6.8 Hz, 6H), 2.91 (m, 1H), 3.30 (s. 3H), 3.90 (s, 2H), 4.52 (s. 2H), 4.63 (s, 



45 
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2H), 6.90 (m, 1H). 7.20 (m. 2H). 7.30 (m. 5H) 

Compound 1-1 02 was obtained from (58*) by the same synthetic process as that for (59a) in Example 1 01 . Oil. 

1H-NMR(CDCI 3 -TMS) 8 ppm : 1.22 (d. J=7.2 Hz, 6H), 2.95 (m. 1H), 3.43 (s, 3H). 4.01 (s, 2H). 4.61 (s. 2H). 7.00 - 
7.12 (m, 2H). 7.17 - 7.35 (m, 2H) 

Example 103 

Synthesis of 2-<»rbamoyloxymethyl-5-(3.5-di^ (Compound 1-103) 

In 5 ml of dry tetrahydrofuran was dissolved 167 mg (0.53 mmol) of [5-(3.5^ichlorobenzyl)-4-isoprorjyl-1-methyl- 
1 H-imidazol-2-ynmethanol (59a), 50 ul (0.59 mmol) of chloroacetylisocyanate was added at room temperature^ and the 
mixture was stirred. After 1 hour, the mixture was diluted with water, extracted with ethyl acetate, the extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated I to give 
210 mg of 2-N-chlwoacetylcarbarroyloxy-me^ (62) lyield 

99%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1 .26 (d. J=6.6 Hz. 6H). 2.90 (m. 1 H). 3.39 (s. 3H). 3.92 (s, 2H). 4.44 (s. 2H). 5.26 (s. 
2H). 6.94 (s. 2H). 7.25 (s. 1H). 8.55 (b. 1H) 

In 20 ml of methanol was dissolved 210 mg (0.53 mmol) of 2-N-chloroacetylcarbam(>yloxymethyl-5-(3.5-dichlo- 
robenzyl)-4-isopropyl-1-methy1-1H-imidazole (62). 2 g (30.60 mmol) of zinc was added at room temperature, and the 
mixture was stirred. After 4 hours, the reaction mixture was filtered through Celite. and the filtrate was concentated 
under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 85 mg of the tar- 
get compound (Compound 1-103) (yield 45%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1 .27 (d, J=4.6Hz, 6H), 2.90 (m. 1H). 3.36 (s. 3H). 3.91 (s. 2H), 4.85 (b. 2H). 5.17 (s. 
2H), 6.95 (S.2H), 7.23 (S.1H) 



Elementary analysis ( C 16 Hi9N 3 0 2 Cl2 ) 



Calc. (%) 
Found (%) 



C.53.94 


H.5.38 


N, 11.80 


CI. 19.90 


C.53.94 


H.5.43 


N, 11.59 


CI, 19.66 



Example 104 

Synthesis of 5-(3.5^imethylphenylsulfinyO-4-isopropyl-1.2-dimetrryl-1H-imid^ (Compound 1-104) 

In methylene chloride (10 ml) was dissolved 150 mg (0.55 mmol) of 5-(3.5^imethylphenytthio)-4-isopropyl-1,2- 
dimethyl-1H-imidazole. followed by addition of 177 mg (0.82 mmol) of 80% metachloroperbenzoic acid under ice-cool- 
inq and the mixture was stirred for 10 minutes. To the reaction mixture, an aqueous solution of sodium th.osulfate and 
then an aqueous sodium hydrogen carbonate solution was added, and extracted with methylene chloride. The extract 
was washed with saturated brine, dried over anhydrous sodium sulfate, tittered, and the filtrate was concentrated under 
reduced pressure. The residue purified by silica gel chromatography (elhyl acetate), and recryslallized from n-hexane 
to give 100 mg of Compound 1-104 (yield 63%). mp 100-101 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.36 (d. J-7.0 Hz. 3H). 1.37 (d. J= 7.0 Hz. 3H). 2.33 (s, 3H). 2.35 (s. 3H), 3.26 (s. 
3H), 3.32 (sept 1 H). 7.06 (m. 3H) 
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Elementary analysis ( C 16 H22N 2 OS) 


5 


Calc. (%) 


C.66.17 


H.7.58 


N.9.65 


S, 11.04 




Found (%) 


C.65.32 


H.7.63 


N.9.37 


S, 10.62 



10 

Example 105 



Synthesis of 5-(3,5-dimethylphenytsulfonyQ-4-is^^ (Compound 1-105) 



15 



In methylene chloride (6 ml) was dissolved 60 mg (0.20 mmol) of 5-(3,5KJimethy!phenylthio)-4-isopropyl-1 ,2-dime- 
thyl-1 H-imidazole, followed by addition of 223 mg (1.00 mmol) of 80% metachloroperbenzoic acid, and the mixture was 
stirred at room temperature for 1 hour. To the reaction mixture, an aqueous solution of sodium thiosulfete and then an 
aqueous solution of sodium hydrogen carbonate were added, and the mixture was extracted with methylene chloride. 
The extract was washed with saturated brine and dried over anhydrous sodium sulfate, filtered, and the filtrate was con- 
20 centrated under reduced pressure. The residue purified by silica gel chromatography (ethyl acetate), and recrystallized 
from n-hexane, to give 24 mg of Compound 1-105 (yield 39%). mp 126-128 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1 .29 (d, J=6.8 Hz, 6H). 2.36 (s. 3H). 3.59 (s, 3H), 3.82 (sept. 1 H), 7.19 (s, 1 H), 7.46 
(s, 2H) 



25 



30 



35 



40 



45 



50 



Example 106 

Synthesis of [5-(3,5-dimethylpheny^ (Compound 1-106) 

Compound 1-106 was obtained from Compound I-9 by the same synthetic process as that in Example 104 mo 
125°C. " 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.29 (d, J=6.8 Hz. 3H), 1.31 (d. J=6.8 Hz. 3H), 2.36 (s, 6H),3.31 (sept 1H) 3 42 
(s.3H).4.50(br.1H). 4.63 (S.2H). 7.09 (m.3H) ' 

Example 107 

Synthesis of [5-(3,5-dimethylphenylsulfonyl)-4-isopropyl-1-methyl-1H-imidazd-2-yl]methanol (Compound 1-107) 

Compound 1-107 was obtained from Compound I-9 by the same synthetic process as that in Example 105. mp 180- 
182°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.16 (d, J=6.8 Hz. 6H), 2.38 (s. 3H), 3.73 (s. 3H). 3.74 (sept, 1H). 4.40 (br 1H) 
4.66 (S. 2H). 7.21 (s. 1 H). 7.47 (s, 2H) ' h 

Example 108 

Synthesis of [5-(3,5-dichlorophenylsuIfinyl)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl]methanol (Compound 1-108) 

Compound 1-1 08 was obtained from Compound I-8 by the same synthetic process as that in Example 1 04 mo 1 28- 
130°C. ' 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.26 (d. J=5.0 Hz. 3H). 1.28 (d. J=5.0 Hz. 3H), 3.26 (sept. 1H). 3.46 (s 3H) 4 65 
(S, 2H). 7.37 (d, J=1 .4 Hz. 2H), 7.46 (t, J=1 .4 Hz. 1H) 
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Elementary analysis ( C 14 H 16 a 2 N202S) 



Calc. (%) 


C.48.42 


H.4.64 


N.8.07 


S.9.23 


Cl.20.42 


Found (%) 


C.48.27 


H.4.73 


N.7.99 


S.9.23 


CI.20.60 



Example 109 

Synthesis of [5-(3,5<fichlorophenylsuH6nyO-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound 1-109) 

Compound 1-1 09 was obtained from Compound I-8 by the same synthetic process as that in Example 1 05. mp 202- 
204°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.22 (d, J=4.4 Hz, 6H), 3.71 (sept. 1H), 4.69 (s, 2H), 7.56 (t. J=1.2 Hz, 1H). 7.72 
(d,J=1.2 Hz,2H) 

Example 110 

Synthesis of 2-anrunomethyl-5-(3.5<lichlorophenylsulfinyl)-4-isopropyl-1-methyl-1 H-imidazole (Compound 1-110) 

Compound 1-110 was obtained from Compound I-66 by the same synthetic process as that in Example 104. Oil. 

1 H - NMR(CDCi 3 -TMS) 6 ppm : 1.36 (d. J=4.6 Hz, 3H), 1.37 (d, J= 4.6 Hz, 3H), 3.29 (sept. 1H), 3.38 (s, 3H), 3.88 
(S, 2H). 7.38 (d, J=1.2 Hz, 2H), 7.45 (t. J=1.2 Hz, 1H) 

Example 111 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylsuIfonyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-111) 

Compound 1-1 1 1 was obtained from Compound I-66 by the same synthetic process as that in Example 105. Oil. 

1 H - NMR(CDCI 3 -TMS) 6 ppm : 1.15 (d, J=4.4 Hz, 3H), 3.69 (sept, 1H), 3.81 (s, 3H), 4.70 (br, 2H), 7.56 (t, J=1.2 
Hz, 1H), 7.71 (d. J=1.2 Hz, 2H) 

Example 112 

Synthesis of 5-(3,5-dichlorophenylsutf inyl)-4-isopropyl-1 -methyl-2-trifluoroacetylaminomethyl-1 H-imidazole (Com- 
pound 1-112) 

Compound 1-112 was obtained from (40c) by the same synthetic process as that in Example 104. Oil. 

1 H - NMR(CDCI 3 -TMS) 6 ppm : 1 .35 (d, J=6.8 Hz, 3H), 1 .36 (d. J= 6.8 Hz, 3H), 3.29 (sept. 1 H), 3.38 (s; 3H), 4.49 
(dd. J=5.2, 1.6Hz, 2H), 7.37 (d, J=1.8 Hz, 2H), 7.47 (t, J=1.8 Hz, 1H) 

Example 113 

Synthesis of [5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1H-imidazol-2-y0methanol (Compound 1-113) 

Compound 1-113 was obtained from (12)(R 1 =H) by the same synthetic process as that in Example 104. mp 217- 
218°C. 

1 H - NMR(d6-DMSO-TMS) 8 ppm : 1.27 (d, J=7.0 Hz, 3H), 1.32 (d, J=7.0 Hz, 3H). 3.37 (sept, 1H), 4.34 (d, J=5.8 
Hz, 2H), 5.46 (t J=5.8 Hz, 1 H), 7.53 (d, J=1.6 Hz, 2H), 7.75 (t, J=1.6 Hz, 1 H) 
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Elementary analysis ( C^H^C^^C^S) 


Calc. (%) 
Found (%) 


C, 46.86 
C.46.73 


H.4.23 
H.4.34 


N.8.41 
N.8.15 


S.9.62 
S.9.39 


Cl.21.28 
Cl.21.13 



Example 114 

Synthesis of [5-(3,5-dichlorophenylsuHonyl)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-1 14) 

Compound 1-114 was obtained from (1 2)(R 1 =H) by the same synthetic process as that in Example 1 05. mp 2 1 7°C . 

1 H - NMR(d 6 -DMSO-TMS) 8 ppm : 1.23 (d, J=6.6 Hz, 6H). 3.75 (m,1H), 4.39 (d. J=5.6 Hz, 2H), 5.50 (t, J=5.6 Hz, 
1H), 7.80 (d. J=1.6 Hz, 2H), 7.98 (t, J=1.6 Hz, 1H), 12.81 (br, 1H) 



Elementary analysis ( C^H^CfelSfeOsS) 


Calc. (%) 
Found (%) 


C44.71 
C.44.94 


H.4.04 
H.4.11 


N,8.02 
N,7.90 


S.9.18 
S.8.91 


Cl.20.30 
Cl.20.12 



Example 115 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl- 1H-imidazole (Compound I- 
115) 

Compound 1-115 was obtained from Compound 1-41 by the same synthetic process as that in Example 1 04. 
m.p. 148-1 49°C. 

1 H - NMR(d 6 -DMSO-TMS) 5 ppm : 1.37 (d, J=7.2 Hz, 3H), 1.39 (d, J^7.2 Hz, 3H), 3.31 (sept, 1H), 3.44 (s, 3H), 
4.70 (br. 2H), 5.13 (s. 2H), 7.38 (d, J-1.8 Hz, 2H), 7.47 (t, J=1.8 Hz, 1H) 



Elementary analysis ( C^H^C^^C^S) 


Calc. (%) 
Found (%) 


C.46.16 
C.45.94 


H.4.39 
H,4.45 


N.10.77 
N.10.61 


S.8.22 
S.8.02 


Cl,18.17 
Cl.18.36 



Example 116 

Synthesis of 1-(p-t-butyibenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymetlTyl-4-isopropyl-1H-imidazole hydrochloride 
(Compound 1-116) 

In dimethylformamide was dissolved 11 4 mg of p-t-butytbenzylbromide and 1 52 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
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dichloropheny!thio)^-isopropyl-2-(p-methoxyben2yIoxymethyl)-1 H-imidazoIe (101b) was added, followed by addition of 
126 mg of potassium carbonate, and the mixture was warmed to 50°C . The mixture was allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of 
5 ethanol and 10 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After comple- 
tion of the reaction, the solvent was distilled off under reduced pressure, the crystals were washed with diethyl ether, 
filtered, and 220 mg of Compound 1-116 was obtained (yield 96%). mp 1 74-1 77 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.22(s,9H), 1.35(d,J=7.0Hz,6H), 3.30 (sept,1H), 5.02(s,2H), 5.44(s.2H), 
w 6.72(d,J=1 .8Hz,2H), 7.05 ~ 7.25(m,5H) 

Example 117 

Synthesis of 1-(p-N-acetylaminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymet^ H-imidazole (Com- 

15 pound 1-117) 

In dim ethyl formamide was added 1 18 mg of p-nitrobenzylbromide and 1 1 4 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethy0-1 H-imidazole (101b) was added, followed by addition of 76 

20 mg of potassium carbonate. At the beginning, the reaction mixture was green, and soon it disappeared. Then, the mix- 
ture was warmed to 50°C and was allowed to react for 3 hours. After completion of the reaction, the mixture was diluted 
with water, extracted with diethyl ether, the extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. To thus-obtained oil, 5 ml of ethanol and 10 ml of 36% hydrochloric acid were added, and the mixture 
was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. 

25 To the residue, an aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract 
was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with 
diethyl ether, filtered, and 150 mg of 5-(3,5-dic^lorophenylthio)-2-hydroxyme^ 
dazole (103a) was obtained (yield 73%). mp 192-194 °C . 

30 1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.25(d,J=7.0Hz,6H). 3.12(sept.1H), 4.79(s,2H), 5.47(s,2H), 6.58(d,J=2.0Hz,2H), 
6.99(d,1H), 7.32(d,J=9.0Hz,2H), 7.96(d,J=9.0Hz,2H) 

In ethyl acetate was dissolved 800 mg of 5-(3,5^Jichlorophenyrthio)-2-hydroxymethyl-4-isopropyl-1 -(p-nitrobenzyl)- 
1 H-imidazole (1 03a). and platinum surf ided carbon was added. After replacement with hydrogen atomosphere, the mix- 
35 ture was catalytically hydrogenated under atmospheric pressure at room temperature. After 1 hour, the mixture was fil- 
tered through Celite, the filtrate was distilled off under reduced pressure, and to the residue, diethyl ether was added. 
The precipitated crystals were filtered, and 579 mg of 1 -(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4- 
isopropyl-1 H-imidazole (104a) was obtained (yield 78%). mp 130 °C (decomp.). 

40 1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.19(d,J=7.0Hz,6H), 3.08(sept.1H), 4.28(br,2H), 4.75(s,2H), 5.12(s.2H), 
6.43(d,J=8.2Hz,2H), 6.60 (d,2H), 6.80(d t J=8.2Hz,2H), 7.00(d,1H) 

In methylene chloride was dissolved 200 mg of 1-(p-aminobenzyl)-5-(3 f 5-dichlorophenytthio)-2-hydroxymethyl-4- 
isopropyl-1 H-imidazole (104a), there were added 116 mg of dimethylaminopyridine and 212 uJ of acetic anhydride 

45 under ice-cooling, and the mixture was allowed to warm up to room temperature and stirred for 1 hour. After completion 
of the reaction, the mixture was diluted with water, extracted with methylene chloride, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography 
(methylene chloride:ethyl acetate = 2:1) to provide 2-acetoxymethyt-1-(p-N-acetylaminobenzyl)-5-(3,5-dichlorophe- 
nylthio)-4-isopropyi-1 H-imidazole. The compound was dissolved in 10 ml of methanol, and under ice-cooling, 1 ml of 

so 1 M sodium methoxide solution was added. The mixture was allowed to warm up to room temperature and stirred for 1 
hour. After completion of the reaction, the solvent was distilled off under reduced pressure, and 41 .2 mg of Compound 
1-1 1 7 was obtained (yield 19%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .22(d. J=7.0Hz t 6H), 2.16(s,3H), 3.10 (septlH), 4.72{s,2H), 5.19(s,2H), 
55 6.62(d,J=1 .8Hz,2H), 6.87 ~ 7.38(m,5H) 
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Example 118 



Synthesis of 1-(m-aminobenzyQ-5-(3,5-dic*lorophenyl^ (Compound I- 

118). 

5 

To dimethytformamide was added 94 mg of m-nitrobenzyl chloride and 1 14 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-2-(p-methox^enzyloxymethyl)-1H-imidazole (101b) was added, followed by addition of 76 
mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 hours. After comple- 

10 tion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 10 ml of 36% 
hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the sol- 
vent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution and ethyl acetate were 
added. Insoluble materials in both layers were filtered to give 72 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4- 

75 isopropyl-1-(m-nitrobenzyl)-1H-imidazole hydrochloride. The ethyl acetate layer of the filtrate was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, 
and 80 mg of 5-(3,5-dichlorophenylthio)-2-hydroxy (103b) was 

obtained (yield 71%). 103b, mp 197-198°C . 

20 1 H - NMR(CD 3 OD-TMS) 6 ppm: 1.25(d,J=7.0Hz,6H), 3.10(sept,1H), 4.81(s,2H), 5.47(s,2H), 6.53(d,J=1.8Hz,2H), 
6.99(d,1H), 7.32(d. 1H), 7.59(d.1H), 7.89(d.1H), 8.00(s.1H) 



The hydrochloride of 103b 



25 1 H - NMR(CD 3 OD-TTvlS) 6 ppm: 1.37(d,J=7.0Hz,6H). 3.36(sept,1H), 5.06(s,2H), 5.64(s,2H), 6.68(d.J=1.6Hz,2H), 
7.12(d,J=1.6Hz, 1H), 7.45(d,J=8.2Hz,1H), 7.63(d,1H), 7.99(d,1H), 8.07(s,1H) 



30 



35 



Elementary analysis (C20H19CI2N3O3S • HCI • 1.1 H 2 0) 



Calc. (%) 
Found (%) 



Q47.23 


H.4.40 


N.8.26 


Cl.20.91 


C.47.06 


H.4.42 


N.8.37 


Cl.20.98 



S.6.30 
S.6.49 



In ethyl acetate was dissolved 64 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(m-nitrobenzyl)- 
1 H-imidazole (1 03b), and platinum sulf ided carbon was added. After replacement with hydrogen atomosphere, the mix- 
40 ture was catalytically hydrogenated under atmospheric pressure at room temperature. After 3 hours, the mixture was 
filtered through Celite, the filtrate was distilled off under reduced pressure, and diethyl ether was added. Crystals pre- 
cipitated were filtered, and 25 mg of Compound 1-1 18 was obtained (yield 42%). mp 145-148 °C . 



1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.22(d,J=7.0Hz,6H), 3. 11 (sept, 1H), 4.71(s,2H), 5.13(s,2H), 6.21(s,1H), 6.32 ~ 
45 6.50(m,2H), 6.68(d,J= 1 .8Hz,2H), 6.96(m,1 H), 7.01 (d,J=1 .8Hz,1 H) 



Example 119 

Synthesis of 1-(o-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyt-4-isopropy!-1 H-imidazole (Compound I- 
50 119). 



To dimethylfbrmamide was added 237 mg of o-nitrobenzyl chloride and 228 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 400 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by addition of 152 
55 mg of potassium carbonate. Then, the mixture was warmed up to 50°C , and allowed to react for 6 hours. After comple- 
tion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 
20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
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extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure. The crystals were washed with diethyl ether, filtered, and 195 mg of 5-(3.5-dichlorophenylthio)-2-hydroxyme- 
thyl-4-isopropyl-1-(o-nitrobenzyl)-1H-imidazole (103c) was obtained (yield 47%). mp 160-166 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.31(d.J=6.6Hz.6H). 3.19(sept,1H). 4.75(s,2H). 5.65(s.2H). 6.51(d.1H). 
6.70(d.J=1.6Hz.2H). 7.00(d,J=1.6Hz.1H). 7.37(m,2H). 8.03(d.1H) 



Elementary analysis (C 20 H 19 Cl2N3O3S) 



Calc. (%) 


C.53.10 


H.4.23 


N.9.29 


Cl.15.67 


S.7.09 


Found (%) 


C.53.03 


H.4.44 


N.9.38 


CI. 15.38 


S.6.99 



In ethyl acetate was dissolved 170 mg of 5-(3,Michlorophenyto^ 
1H-imidazole (103c), platinum sulfided carbon was added. After replacement with hydrogen atomosphere, catalytic 
hydrogenation was performed at atmospheric pressure at room temperature. After 1 hour, the mixture was filtered 
through Celrte, and the filtrate was distilled off under reduced pressure. To the residue, diethyl ether was added, the pre- 
cipitated crystals were collected by Alteration, and 77 mg of Compound 1-119 was obtained (yield 49%). 

1 H - NMR(CDa 3 -TMS) 8 ppm: 1 .24fd,J=6.6Hz,6H), 3.12(sept,1H). 4.63(s.2H). 5.20(s,2H), 6.50 - 7.25(m.4H), 
6.66(d,2H). 6.96(d.1H) 

Example 120 

Synthesis of 5-(3.5<lichloropheny1^ hydrochloride 
(Compound 1-120). 

To dimethylformamide was added 89 mg of 1-(chloromethyl)naphthaIene and 152 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes, "men. 200 mg of 5- 
(3 5<ii(*loropherrylthio)-4-is^ ( 101b > ws added * f ° llowed b V ac- 

tion of 126 mg of potassium carbonate. The mixture was warmed up to 50 °C and allowed to react for 6 hours. After 
completion of the reaction, the mixture was diluted with water, and extracted with diethyl ether. The extract was dned 
over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 
10 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90 °C for 2 hours. After completion of the 
reaction, the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 
220 mg of Compound 1-120 was obtained (yield 97%). mp 135-1 40°C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.42(d,J=7.2Hz,6H), 3.43(sept,1H), 4.98(S,2H). 5.99(s.2H). 6.57(d,J=1.8Hz,2H), 
6.78(d,1H), 7.03(d. J=1.8Hz,1H), 7.25(t,1H), 7.45 ~ 7.78(m.3H). 7.85(d, 1H). 8.13 (d,1H) 

Example 121 

Synthesis of 5-(3.5«lichlorophenyl^ (Compound I- 

121). 

To dry tetrahydrofuran was added 44 mg of powdery sodium hydroxide and 30 mg of tetrabutylammonium bromide 
under ice^ooling. and after 10 minutes, 200 mg of 5-(3.5-dic*lorophenylthio)-4-is^^ 

thyl)-1H-imidazoie (101b) was added. After 20 minutes, to the mixture. 129 pi of 1-bromo-2-phenylethane was added. 
After stirred at room temperature for 3 hours, the mixture was diluted with water, extracted with diethyl ether, the extract 
was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 10 ml of 
ethanol and 20 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After comple- 
tion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solu- 
tion was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (hexane:ethyl acetate =1 :1) to give 100 
mg of Compound 1-121 (yield 52%). 
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<H - NMR(CDCI 3 -TMS) 8 ppm: 1.19(d,J=7.0Hz,6H) > 2.88(m,2H), 3.05 (sept,1H), 4.19(m,2H), 4.89(s.2H), 
6.84(d,J=1.8Hz,2H), 6.98 - 7.39(m.SH), 7.12(d.J=1.8Hz.1H) 



Elementary analysis (C^ H^C^OS) 









n,o.<£o 


ra.6.65 




b./.bl 


10 


Found (%) 


C.59.93 


H.5.52 


N.6.54 


CI, 16.00 


S.7.38 



?5 Example 122 



20 



25 



30 



Syr^esis of 5<3.5<lichlorophenylt^ (Compound I- 

To dry tetrahydrofuran was added 40 mg of 60% sodium hydride, and under ice-cooling, 200 mg of 5-(3,5-dichlo- 
rophenyfthio)-4-isopropyl-2-(p-mefr^ ( 10 ifc>) was added. After 20 minutes, 136 \i\ of 

1 -bromo-3-phenylpropane was added. After stirred at room temperature for 3 hours, the mixture was diluted with water 
and extracted with diethyl ether. The extract was-dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mix- 
ture was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pres- 
sure, an aqueous sodium hydrogen carbonate solution was added, and extracted with ethyl acetate. The extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica 
gel chromatography (hexane:ethyl acetate =1 :1 ) to give 80 mg of Compound 1-1 22 (yield 40%). 

1 H - NMR(CDQ 3 -TMS) 8 ppm: 1.19(d,J=6.6Hz.6H), 1.93(m,2H), 2.61 (m,2H), 3.05(sept,1H), 3.92(m2H) 
4.68(5,2^,6.7^=1^2,2^.7.01-7.36^,6^ ' 



40 



Elementary analysis (C^^CIgr^OS) 



Calc. (%) 
Found (%) 



C.60.69 


H.5.56 


N.6.43 


CI. 16.28 


S.7.36 


C.60.57 


H.5.64 


N.6.41 


CI. 16.01 


S.7.43 



Example 123 

Synthesis of 5-(3.5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(4-phenylbutyl)-1 H-imidazole (Compound I- 



To dimethylformamide was added 85 mg of 1-chloro-4-phenylbutane and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then 200 mg of 5-(3 5- 
dichlorophenylthio)-4-isoprop^ H-imidazole (101b) was added, followed by addition of 

1 26 mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 1 0 ml of ethanol and 
20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1 :1) to give 86 mo of Com- 
pound 1-123 (yield 42%). 
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'H - NMR(CDCI 3 -TMS) 5 ppm: 1.15(d,J=6.6Hz,6H), 1.61(m,4H). 2.54 (m,2H). 3.03(sept.1H). 3.98(m.2H). 
4.71 (S.2H), 6.78(8.2H), 7.01 - 7.39(m,6H) 

Example 124 

Synthesis of 5-(3.5<lic*ilorophenylthio)-2-Mroxymethyl-4-isopropyl-1 -(5-phenylpenty0-1 H-imidazole (Compound I- 
124). 

Todimethylformamide was added 92 mg of 1-chloro-5-phenylpentane and 152 mg of potassium iodide under ice- 
cooling the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then. 200 mg of5-(3,5- 
dichlorophenylthioJ^-isoprcpyl^-fp-methoxybeiizyloxymethyO-l H-imidazole (101b) was added, followed by addition of 
126 mg of potassium caibonate. Then the mixture was warmed up to 50°C and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 
20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction tfie 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel chromatography (hexanerethyl acetate =1 :1) to grve 120 mg of Com- 
pound 1-124 (yield 57%). 



1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.16(d.J=7.0Hz.6H). 1.30(m,2H). 1.58 (m.4H). 2.53(m.2H). 3.05(sept.1H). 
3.96(m.2H). 4.74(s.2H). 6.80 (d.J=1.8Hz,2H). 7.07 - 7.34(m,6H) 

Example 125 

Synthesis of 5-(3.5-dichlwophenylthio)-2-hydr^ (Compound I- 

125) 

To dimethylformamide was added 99 mg of 1 -chloro-6-phenylhexane and 1 52 mg of potassium iodide under ice- 
cooling the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then. 200 mg of 5-(3.5- 
dichlorophenylmio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)- 1H-imidazole (101b) was added, followed by addition 
of 126 mg of potassium carbonate. Then, the mixture was warmed up to 50°C and allowed to react for 6 hours. After 
completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of eth- 
anol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C tor 2 hours. After completion of the reac- 
tion the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
and' extracted wfth ethyl acetate. The extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1 :1 ) to give 81 mg of 
Compound 1-125 (yield 37%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.17(d,J=7.0Hz.6H), 1.26(m,4H). 1.53 (m.4H). 2.52(m.2H). 3.05(sept,1H). 
3.92(m.2H). 4.73(s.2H). 6.80 (d.J=1.6Hz.2H). 7.03 - 7.34(m.6H) 

Example 126 

Synthesis of 5-(3.5-dichla<>phenylthio)-2-hydroxym hydrochloride 
(Compound 1-126). 

To dimethyrformamide was added 67 mg of 2-(chlorome1hyl)thiophene and 152 mg of potassium iodide under ice- 
cooling the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then. 200 mg ol f 5-(3.5- 
dichlor<^enytthio)-4-isopropyl-2-(p-methoxybenzy1oxymethyl)-l H-imidazole (101b) was added, followed by addition of 
1 26 mg of potassium carbonate. Then, the mixture was warmed up to 50»C . and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 5 ml of ethanol and 
10 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 170 mg of 
Compound 1-126 was obtained (yield 83%). 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.32(d.J=7.0Hz,6H). 3.32(sept.1H). 5.04(s.2H). 5.68(s,2H), 6.80(m,1H), 
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6.86(d,2H). 7.05(m,1H). 7.26{m.1H). 7.32(m,1H) 

Example 127 

In dimethylformamide was added 67 mq of 3-fchloromethvmhionheno 
cooling, the mixture was allowed to warm up to room temperature art sfirred for 20 rrtnu^lhii.' ao^MSfr 
^^' 2 ^ m ^^^°^ ethyl) - 1 ""^ole (101b) was added, followed by addition of 
126 mg of potassium carbonate. Then the mixture was warmed up to 50 °C and allowed to react for 6 hours After com- 

J JSZ^?* 1 ' "* the miXtUre waS rtnrid at 90 ° C for 2 hours - **" completion of the reaction the i* 
pTrT^ 

7^^^ 3 32(S6PUH) ' 5 01(S ' 2H) ' 5 49(S ' 2H) - 

Example 128 

ornoll ^lIS^yA"? T di ^' Ved 245 m9 (2 mm0l) 01 2 - benz y , ° x ymethy|.5-(3.5^chlorophenyHhio)-4-iso- 
2!^!!? S0,Ut,0n ' 8 methy ' ene Chl0rk,e SO,u,ion of quinolin-3-ylmethylbromWe was added at 
Wrth f TJ to" 0 *" 1 ^ of 200 mg (5 mmol) of sodium hydroxide and 39 mg (0. 12 mmol) of 

n-tetrabutyfammon,um bromide. After stirring for 2 hours, the mixture was left overnight and worked up The rearfon 
rmxture was distilled off under reduced pressure. The residue was extracted with methylene SS^JSJSS 
was washed wrth water and dried. The solvent was distilled off. and the residua, oil was purified by JS gd *£SZ 

oTn^^i^^^^ thS ' ^ *«* 26 ■ ^ <* Z^ytoxym^^^ST 

^^tth,o)-5,sopropW.1-(qu.nol.n.3-ylmethyl)-1 H-imidazole (100a) was obtained. From the subsequent eluate 730 

^T'SlZ'T^^ (100b) suited to 

the next step of the reaction was obtained (yield 73%). mp95-98°C. 

1 H - NMR(CDCI 3 ) 6 ppm: (100a) 1.29(d.J=6.8Hz6H)3 05 - 3 2 

1 Jl!!^ °I C ~S?u 730 mB (1 ' 36 mm0l) 01 2 - be ^y'^ethyl-5-(3.5-dichlo ro phenyHhio)-4-isopropyl- 

1-(qu,nol l n.3-ylmethyl).1H-,m I da 2 ole (100b); the mixture was refluxed with heating for 1 hour, and worked up TbSe 

idf 2 3 ?S a l Ue0US SOdium hydr ° 9en 03,130,1316 so,ution ras added - ^ed with methylene chlo- 

r* .the ,«tact was washed wrth water and dried, arxl the solverrt was distilled off urvJerreducrt pressure. The residue 
ZSST * « ?? T chromatography (ethyl acetate) to give 500 mg of 2-hydroxymethyl-5.(3^c^ £q£ 
enytthioH-rsopiopyl-l-fquinolin-S-ylmethylMH-imidazole (109) (yield 83%). mp 174-175'C «cn.oropn 

1 H - NMR(CDCI 3 ) 8 ppm: 1.26(d,J=6.8Hz.6H),3.0 - 3.2(m.1H) 2 6 ~ 3 8(br 1 HI 4 87fs 2H> 
5.44(^.6.52(^1.8^ 6.61(U-2Hz.1H). 7.47.7.72(m.4H).8.oi(d.J=9H 2 4H). 8.77qT^ ' 
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Elementary analysis (C23H21 N 3 CI 2 OS) 



Calc. (%) 


C.60.26 


H.4.62 


N.9.17 


CI. 15.47 


S.6.99. 


Found (%) 


C.59.98 


H.4.73 


N.9.08 


Cl.15.11 


S.7.10. 



In 5 ml of tetrahydrofuran was dissolved 223 mg (0.50 mmol) of 2^roxymethyl-5-(3.Wichlorophen^io)^-iso- 
propyl-1 -(quinolin-3-ylmethyf)-1 H-imidazole (1 09). followed by dropwise addition of 72 mg (0.60 imrtoQ of cNoroacetyl- 
isoranatewith stirring at 0«C . and the mixture was stirred at room temperature for 30 minutes. After the reaction 
completion, the mixture was worked up. To the reaction mixture was added a saturated aqueous sodium bicarbonate 
solution, extracted with methylene chloride, the extract was washed with water and dried. The solvent was distilled off 
under reduced pressure, and 2<*loroacetylcart)amoyloxyme%W 

ylmethyl)-1H-imtdazole (110) suited to the next step of the reaction was obtained, mp 167-170'C . The crystals were 
dissolved in 20 ml of aqueous methanol. 40 mg of Zn powder was added, and the mixture was stirred at room temper- 
ature for 5 hours. After the reaction completion, the mixture was worked up. To the reaction mixture was added a satu- 
rated aqueous sodium hydrogen carbonate solution, and the insoluble material was removed by fitterafton under 
reduced pressure through Celite. The filtrate was concentrated, extracted with methylene chloride, the extract was 
washed with water and dried, and the solvent was distilled off. The residual crystals were washed with ethyl acetate and 
ether to give 195 mg of Compound 1-128 (yield 78%). mp 214-216 °C . 

1 H - NMR(CDCl3) 6 ppm: (110) 1.81(d.J=6.8Hz.6H).3.1 - ^J 1 ^^^**} 
5.45(s.2H).6.60(d.J=2Hz.2H). 6.73(W=1.6 Hz),7.26 - 7.73(m.4H),8.15(d.J=7.8H Z .1H), 

Su2^8t£S?=7Hz.6H). 3.1 - 3.2(m.1H).4.6(br.2H). 5.33(s.2H). 5.43(S,2H). 6.52(d.J=2Hz.2H), 
6.59(d,J=1.8Hz). 7.49 - 7.69(m,4H), 8.00(d.J=8.8Hz,1H).8.67(d.J=2.6Hz) 



Elementary analysis (C^H^fV^OgS) 



Calc. (%) 


C.57.74 


H.4.42 


N.11.17 


S;6.39 


Cl.14.14 


Found (%) 


C.57.30 


H.4.50 


N/11.08 


8,6.59 


Cl,13.92 



Example 129 

Synthesis of 2-carbarr»y1oxymethyl-^ H-imidazole (Com- 

pound 1-129). 

In 10 ml of methylene chloride was dissolved 2 g of 2-pyridylethanol. the mixture was cooled to -40 °C on a dry-ice 
bath and 2 5 ml of thionyl bromide was added. The mixture was allowed to warm up, and after 10 minutes .stirred at 60 
•C After 30 minutes, the mixture was cooled and evaporated under reduced pressure. The residue was added to a tet- 
rahydrofuran solution containing 3.6 g of 5-(3.5-dcftorophenytthio)-4HSO^^ 

zole (101b) 650 mg of powdery sodium hydroxide and 262 mg of tetrabutylammonium bromide under ice-cooling. The 
temperature was raised up to room temperature, and powdery sodium hydroxide was further added to make alkaline. 
After 5 hours the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium suftate. 
and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (hex- 
ane: ethyl acetate = 2:1) to give 1.9 g of 5-(3.5-dichlorophenylthio)-4-iM^^ 
pyridyl)ethyl)-1 H-imidazole (yield 43%). 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1.25(d.J=7.0Hz.6H). 3.08(m.3H). 3.79 (s,3H). 4.36(m.2H). 4.48(s.4H). 6.72- 
6.95(m.5H). 7.07-7.16(m.2H), 7.17-7.30(m.2H). 7.50(m.1H). 8.52(m.1H) 
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To 1.43 g of 5-(3,5<lichlorophenylthio)-4-isopropyl-2-^^ 
zole was added 20 ml of ethanol and 40 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. 
After completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen car- 
bonate solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent 
5 was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol 
= 10:1) to give 571 mg of 5-(3.5-dichlorophenylthio)-4-isopro^^ 
(112a) (yield 51%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.29(d,J=6.8Hz,6H), 3.15(m,3H), 4.52 (m,2H), 4.76(s.2H), 6.87(d,2H), 6.80- 
io 7.40(m,3H), 7.60(m,1H),8.50(m,1H) 



Elementary analysis (C 20 H 21 CI 2 N 3 OS) 



Calc. (%) 


C.56.87 


H.5.01 


N.9.95 


CI, 16.79 


S.7.59 


Found (%) 


C56.58 


H.5.13 


N.9.90 


CI, 16.65 


S.7.53 



20 

In 20 ml of tetrahydrofuran was dissolved 521 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl-1-(2- 
pyridineethyl)-1 H-imidazole (1 12a), and the mixture was cooled to -40°C . Under stirring, 221 jil of trichloroacetylisocy- 
anate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. Added was 
25 500 jil of triethylamine, 5 ml of water and 5 ml of methanol, and the mixture was stirred at 70 °C for 1 hour. After com- 
pletion of the reaction, the soluvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate 
solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetateimeth- 
anol = 10:1) to give 520 mg of Compound 1-129 (yield 91%). 

30 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1 .25(d,J=7.0Hz,6H), 3.08(m,3H), 4.35 (m,2H), 5.1 1(s,2H), 5.31(br,2H), 6.84(d,2H) f 
6.94(m,1H), 7.13(d,1H),7.18(ni,1H), 7.60(m,1H), 8.51(m,1H) 

Example 130 

35 

Synthesis of 2<artoarnoyloxymethyl-5-(3,5^ H-imidazole 
(Compound 1-130). 

In 20 ml of methylene chloride was dissolved 500 mg of 2-pyridinepropanol, the mixture was cooled to -40°C on a 
40 dry-ice bath, and 564 uJ of thionyl bromide was added. The mixture was allowed to warm up, and after 10 minutes, 
stirred at 60°C . After 30 minutes, the mixture was cooled, the solution was distilled off under reduced pressure. The 
residue was added to tetrahydrofuran solution containing 891 mg of 2-benzyloxymethyl-5-(3.5-dichlorophenylthio)-4- 
isopropylimidazole (101a), 365 mg of powdery sodium hydroxide and 1 18 mg of tetrabutyiammonuium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added to 
45 make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chroma- 
tography (hexane: ethyl acetate = 2:1) to give 300 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1- 
(pyridin-2-ylpropyl)-1 H-imidazole (yield 26%). 

so 1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.25(d,J=7.0Hz,6H), 2.05(m,2H), 2.73 (m,2H), 3.09(sept,1H), 3.97(m,2H), 
4.52(s,2H), 4.66(s,2H), 6.74 (d,2H), 6.95(m,1H), 7.09(d,1H), 7.12(m,1H), 7.31(m,5H), 7.54(m, 1H), 8.49(m,1H) 

To 300 mg of 2-benzyloKymethyl-5-(3,5-dichloro^^ was added 

10 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion 
55 of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution 
was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol = 10:1) to give 
127 mg of 5-(3,5-dichloropherrylthio)-4-isoprop^ (yield 51%). 
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*H - NMR(CDCI r TMS) 8 ppm: 1.18(d,J=7.0Hz,6H). 2.16(m,2H). 2.85 (m,2H), 3.05(sepUH). 4.02(m,2H), 
4.76(s.2H). 6.75(d.2H). 7.05-7.19(m.3H), 7.60(m.1H). 8.49(m.1H) 



Elementary analysis (Cz^zsClzNaOS • 0.3H 2 O) 



Calc. (%) 


C57.09 


H.5.38 


N.9.51 


Cl.16.05 


S.7.25 


Found (%) 


C.57.34 


H.5.37 


N.9.70 


Cl.15.78 


S.7.07 



InlOml of tetrahydrofuran was dissolved 110mgof 5-(3.5-dichlorophenylsulfanyD-4-isop^ 
(2-pyridinepropyl)-1H-imidazole. and the mixture was cooled to -40°C . Under stirring, 45.1 jJ of tnchloroacetyhsocy- 
anate was added, the mixture was allowed to warm up to room temperature, and stirred for 30 minutes. Added were 
100 id of triethylamine, 600 (J of water and 600 uJ of methanol, and the mixture was stirred at 70°C for 1 hour. After com- 
pletion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate 
solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled 
off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol = 10:1) to 
give 80 mg of Compound 1-130 (yield 83%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm: 1.24(d,J=7.0Hz.6H). 2.08(m,2H). 2.78 (m.2H), 3.08(sepUH). 3.97(m.2H). 
5.22(s,2H). 6.00(br.2H), 6.76(d.2H). 7.09(m,3H), 7.59(m.1H). 8.45(m.1H) 



Elementary analysis (Czjh^C^OzS • 0.3H 2 O) 



Calc. (%) 


C.54.50 


H.5.11 


N.11.57 


CI, 14.62 


S.6.61 


Found (%) 


C,54.52 


H.5.21 


N.11.78 


Cl.14.51 


S.6.53 



Example 131 

Synthesis of 2-carbamoyloxymethy^^ -(2(1 H)-pyridon.5-ylmethyl)-4.isopropyl-1 H-imidazole 

(Compound 1-131). 

In 5 ml of methylene chloride was dissolved 375 mg of 2-methoxy-5-hydroxymethylpyridine l the mixture was cooled 
to -40°C on a dry-ice bath, and 209 uJ of thionyl bromide was added. The mixture was allowed to warm up, after 10 min- 
utes stirred at 60°C . After 30 minutes, the mixture was cooled, and the solution was distilled off under reduced pres- 
sure The residue was added to a tetrahydrofuran solution containing 1179 mg of 2-ben2yloxymethyl-5-(3,5- 
dichlorophenylthio)-4-isopropyl-1H-imidazole (101a), 21 5 mg of powdery sodium hydroxide and 87 mg of tetrabutylam- 
monium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydrox- 
ide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, 
the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was 
purified by silica gel chromatography (methylene chloride:ethyl acetate = 4:1) to give 290 mg of 2-benzyloxymethyl-5- 
(3,5^ichlorophenyimio)-4Hsop^ ( 114a ) (y ield 19% >* 

1 H - NMR(CDCI 3 -™iS) 5 ppm: 1.26(d,6H), 3.09(sept1H), 3.83(s.3H), 4.58(s.2H), 4.70(s.2H), 5.08(s,2H), 
6.46(d,1H), 6.54(d.2H), 6.99(m,1H), 7.18 - 7.40(m.6H), 7.88(d,1H) 

To a solution of 83 mg of potassium iodide in acetonitrile was added 64 uJ of trimethylsilyl chloride under ice-cooling 
and stirring. The mixture was allowed to warm up, and after 10 minutes, 150 mg of 2-benzyloxymethyl-5-(3.5-dichlo- 
rophenylthio)-1-(2-methoxypyridin-5-ylmethyl)-4-isopropyf-1H was added, and the mixture was stirred with 

heating at 60 °C . After 1 hour, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen car- 
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bonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate: methanol ■ 
10:1) to give 50 mg of 2-benzyloxymethyl-5-(3,5-dichloro^^ 
dazole (115a) (yield 34%). 

1 H - NMR(CDCI 3 -TMS) 8ppm: 1.30(d.J=7.0Hz,6H), 3.12(sept,1H), 4.65(s,2H), 4.76(s,2H), 4.95(s,2H), 6.35(d,1H), 

fi.66(fU=2.nHz : 2H) 7 n5(H_.l=2> nM?1 H) 7 ftftM 114) 7 ~ 7 Attn* CU\ 

In a mixture of 5 ml of ethanol and 10 ml of 36% hydrochloric acid was dissolved 50 mg of 2-benzyloxymethyl-5- 
(3,5^ichlorophenylthio)-1-(2(1H)^ and the mixture was stirred at 90 °C 

for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An aqueous sodium 
hydrogen carbonate solution was added, the mixture was extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 
filtered, and 10 mg of 5-(3.5-dichlorophenylthio)-2-hydroxv^ 
zole (1 1 6a) was obtained (yield 24%). mp 220 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.25(d,J=7.0Hz,6H), 3.13(sept,1H), 4.84(s,2H), 5.17(s,2H), 6.33(d,J=9.0Hz,1H), 
6.67(d,J=1.6Hz, 2H), 7.16(d,J=1.6Hz,1H). 7.34(d,J=2.4Hz,1H) 7.57(d.J=9.0Hz,1H) 



Elementary analysis (C^H^CIaNsOaS • 0.5H 2 O) 



Calc. (%) 


C.52.66 


H.4.65 


N,9.70 


CI, 16.36 


Found (%) 


C.52.41 


H.4.54 


N.9.58 


CI, 16.98 



In 10 ml of tetrahydrofuran was dissolved 51 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2(1 H)-pyridon-5- 
ylmethy!)-4-isopropyl-1H-imidazole (116a), and the mixture was cooled to -40 °C . Under stirring, 22 of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 500 \i\ of triethylamine. 1 ml of water and 2 ml of methanol, and the mixture was stirred at 70 °C for 
1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl ace- 
tate:methanol ■ 10:1) to give 46 mg of Compound 1-131 was obtained (yield 82%). 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1 .22(d.J=7.0Hz,6H), 3.10(sept,1H), 5.13(s,2H), 5.27(s,2H), 6.35(d,J=9.4Hz,1H), 
6.67(d,J=1.6Hz, 2H), 7.14(d,J=1.6Hz,1H), 7.18(d,J«1.6Hz,1H) 7.36(d,J=9.4Hz,1H) 

Example 132 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-ylmethyl)-4-isopropyl-1 H-imidazole 
(Compound 1-132). 

In 15 ml of methylene chloride was dissolved 720 mg of 2-methoxy-3-hydroxymethylpyridine, the mixture was 
cooled to -40 °C on a dry-ice bath, and 802 ui of thionyl bromide was added. The mixture was allowed to warm up, and 
after 10 minutes, stirred at 60°C . After 30 minutes, the mixture was cooled, and the solution was distilled off under 
reduced pressure. The residue was added to a tetrahydrofuran solution containing 1264 mg of 2-benzyloxymethyl-5- 
(3 ,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (101a), 517 mg of powdery sodium hydroxide and 167 mg of 
tetrabutylammonium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery 
sodium hydroxide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with 
ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography (hexane:ethyl acetate = 2:1) to give 1.4 g of 2-benzylaxymethyl-5- 
(3,5<lichlorophenylthio)-4-isopropyl-1-(2-methoxypyridin-3-ylmethyl)-1H-imidazo This was dissolved in acetonitrile, 
followed by addition of 2.2 g of potassium iodide, and with stirring under ice-cooling, 1 .7 ml of trimethylsilyl chloride was 
added. The mixture was allowed to warm up, and after 10 minutes, the mixture was stirred with heating at 60 °C . After 
1 hour, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was 
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added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 590 mg of 2-benzy- 
loxymethyl-5-(3,5«iichloropheny^ (115b) (yield 38%). 

5 1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .29(d,J=6.6Hz,6H). 3.15(sept,1H). 4.53(s.2H). 4.73(s.2H), 5.09(s.2H), 5.97(m,1H), 

6.68(m,1H), 6.71(d,J=1.6Hz,2H), 7.01(d,J=2.0Hz,1H), 7.11(m,1H) 7.26(m,5H) 



10 



15 



Elementary analysis (C 26 H25CI 2 N 3 0 2 S • 0.6H 2 O) 



Calc. (%) 
Found (%) 



C59.45 


H.5.03 


N.8.00 


Cl.13.50 


C.59.79 


H.5.13 


N.8.29 


Cl.13.05 



S.6.10 
S.6.16 



20 



25 



In a mixture of 15 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 590 mg of 2-benzyioxymethyl-5- 
(3,5<Jichlorophenylthio)-H2(1^ (115b), and the mixture was stirred at 

90°C for 4 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. To the residue, 
an aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 
and filtered to give 264 mg of 5-(3,5<Jichlorophenylthio)-2-hydroxymethyl-1 -(2(1 H)-pyrWon-3-ylmethyl)-4-isopropyl-1 H- 
imidazole (1 16b) (yield 54%). mp 244 °C . 

1 H - NMR(CD 3 OD-TMS) 6 ppm: 1.23(d,J=7.0Hz,6H), 3.1 1 (sept, 1H), 4.83(s,2H), 5.18(s,2H), 6.01(m,1H), 
6.71 (d.2H), 7.05-7.20(m,3H) 



30 



Elementary analysis (C 19 H 19 CI 2 N 3 0 2 S • 0.2H 2 O) 





Calc. (%) 


C.53.33 


H.4.57 


N.9.82 


Cl.16.57 


S.7.49 


35 


Found (%) 


C.53.62 


H.4.62 


N.9.79 


CI, 16.28 


S.7.60 



In 20 ml of tetrahydrofuran was dissolved 200 mg of 5-(3,5<Jichlorophenylthio)-2-hydroxymetriyl-1-(2(1H)-pyridon- 
40 3-ylmethyO-4-isopropyl-1H-imidazoIe (116b), and the mixture was cooled to -40 °C . Under stirring, 84 jj of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 500 pi of triethylamine, 5 ml of water and 5 ml of methanol, and the mixture was stirred at 70 °C for 
1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
45 solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 1 77 mg of 
Compound 1-132 was obtained (yield 80%). mp 214 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.23(d,J=7.0Hz,6H), 3.13(sept.1H). 5.17(s,2H), 5.33(s,2H), 5.99(m,1H), 
6.71(d,J=2.0Hz,2H), 700(m. 1H), 7.11(d,J=2.0Hz,1H), 7.14(m,1H) 

50 

Example 133 

Synthesis of 2^rtamoyloxymethyl-5-(3,5<lichlorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imida- 
zole (Compound 1-133). 

55 

In 10 ml of methylene chloride was dissolved 463 mg of 2-methyl-3-hydroxymethylpyridine. and 582 pi of thionyl 
bromide was added thereto with cooling to -40°C on a dry-ice bath. The mixture was allowed to warm up, and after 1 0 
minutes, stirred at 60°C . After 30 minutes the mixture was cooled, and evaporated under reduced pressure. The resi- 
due was added to a tetrahydrofuran solution containing 918 mg of 2-benzyloxymethyl-5-(3,5<lichlorophenylthio)-4-iso- 
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propyl-1 H-imidazo!e (101a), 376 mg of powdery sodium hydroxide and 121 mg of tetrabutylammonium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added to 
make alkaline. After 5 hours, the mixture was diluted with water, extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chroma- 
5 tography (methylene chlorideiethyl acetate = 5:1) to give 609 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1 -(2-methyl-3-pyridin-3-ylmethyl)-1 H-imidazole (1 18a) (yield 53%). 

n H - NMR(CDCI 3 -TTvis) 8 ppm: 1.32(d,J=6.8Hz,6H), 2.48(s.3H), 3.17 (sept, 1H), 4.90(s,2H), 4.58(s,2H), 5.12(s,2H), 
6.62(m,1H), 6.68 (m,2H), 6.90(m,1H), 7.00(m,1H), 7.15(m,2H), 7.26(m,3H), 8.28(m, 1H) 



15 



Elementary analysis (C27H27CI2N3OS • 0.2H 2 O) 



Calc. (%) 
Found (%) 



C.62.83 


H.5.35 


N.8.14 


01,13.74 


C.62.59 


H.5.47 


N.7.89 


CI, 13.27 



S.6.21 
S.6.03 



20 



25 



30 



In a mixture of 1 5 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 609 mg of 2-benzylaxymethyl-5- 
(3,5<lichlorophenylthio)-4-isopropyl-1 -(2-me%lpyridin-3-ylmethyl)-1 H-imidazole (1 18a), and the mixture was stirred at 
90 °C for 3 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An aqueous 
sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, 
and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 500 
mg of 5-(3.5-dichlorophenylthio)-2-hydrox^ (119a) was 

obtained (yield 99%). mp 1 36°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .27(d,J=6.8HZ,6H), 2.57(s,3H), 3.17 (sept.1H), 4.69(s,2H). 5.24(s,2H), 
6.65(m,1H), 6.69(m,2H), 6.94(m,1H). 7.02(m,1H), 8.29(m,1H) 



35 


Elementary analysis (C20H21CI2N3OS • 0.2H 2 O) 




Calc. (%) 


C.56.39 


H.5.06 


N.9.86 


CI, 16.65 


S,7.53 




Found (%) 


C.56.34 


H.5.05 


N.9.83 


Cl.16.79 


S.7.56 



40 



In 20 ml of tetrahydrofuran was dissolved 405 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(2- 
methylpyridin-3-ylmethyl)-1 H-imidazole (1 1 9a), and the mixture was cooled to -40 °C . With stirring, 171 uJ of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
45 There were added 200 pJ of triethylamine, 5 ml of water and 1 0 ml of methanol, and the mixture was stirred at 70 °C for 
2 hours. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 400 mg of 
Compound 1-1 33 was obtained (yield 90%). mp 127°C . 

50 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.32(d,J=7.0Hz,6H), 2.56(s.3H), 3.19 (sept,1H), 4.48(br,2H), 5.18(s,2H), 
5.20(s.2H). 6.52(m,1H), 6.72(m,2H), 6.95(m,1H), 7.05(m,1H), 8.31(m,1H) 

Example 134 

55 

Synthesis of 1 ^2-caroamoyloxyetriyg-2-<^^ H-imidazole 
(Compound 1-134). 

In 50 ml of dry acetonitrile was dissolved 5.0 g (12.3 mmol) of imidazole compound (101a), followed by addition of 
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3 4 g (25 mmol) of potassium carbonate and 3.1 g (1 8.6 mmd) of ethyl bromoacetate . and the mixture was stirred with 
heating at 60 °C for 8 hours. The mixture was diluted with ice-water, and extracted with ethyl acetate. The extract was 
washed with water dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The resi- 
due was purified by silica gel column chromatography (ethyl acetate:n-hexane 1 :2) to give 5.6 g of 2-benzyloxymethyl- 
5 5-(3.5-dichloropheny1thio)-4-isopropy1-1 H-imidazol-1 -yl) ethyl acetate (1 18b) as oil (yield 92%). 

'H - NMR(CDCl3-TMS) 8 ppm: 1.10(t.J=7.2Hz.3H).1.27(d, J=6.8Hz. 6H).3.11(sept1H),3.95(q.J= 7.2Hz.2H). 
4.50(s.2H).4.70(s.2H).4.76(s,2H).6.83(m,2H).7.10(m,1H).7.30(m > 5H) 

io In 30 ml of dry diethyl ether was dissolved 3.0 g (6.0 mmol) of the ester compound (1 18b). followed by addition of 
230 mg (6 0 mmol) of lithium aluminium hydride under ice-cooling. At room temperature the mixture was stirred for 15 
minutes and water was added. The mixture was extracted with ethyl acetate, the extract was washed with water and 
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purif.ed by 
silica gel column chromatography (ethyl acetate), and further recrystallized from n-hexane to obtain 2.17 g of 2-(2-ben- 

is zyloxymethyl-5-(3.5-dichlorophenyl1hio)-4-isopropyl-1 H-imidazol-1 -yl)-ethanol (1 1 8c) as crystals (yield 79%). mp 78- 
80°C. 

1 H • NMR(CDCI 3 -TMS) 8 ppm: 1.25(U=6.8Hz,6H).2.55(U=5.4Hz. 1H).3.10(sept.1H).3.72(m.2H). 
4.09(t.J=5.0Hz.2H).4.61 (s.2H), 4.72(s.2H).6.78(m,2H).7.1 1 (m, 1 H).7.35(m.5H) 



Elementary analysis (C^H^CI^C^S) 



25 


Calc. (%) 


C.58.54 


H.5.36 


Cl.15.71 


N.6.21 


S.7.10 




Found (%) 


C.58.46 


H.5.36 


Cl.15.57 


N.6.23 


S.7.29 



Added was 18 ml of cocentrated hydrochloric acid to 1 .8 g (4.0 mmol) of the alcohol compound (1 18c). and the mix- 
ture was stined with heating at 1 1 0 °C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, 
filtered' and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
35 acetate) to give 960 mg of 2-(5-(3,5-dichloropheny1thio)-2-nydr^ 0 1*) 

as oil (yield 67%). 

1 H - NMR(CDCVTMS) 8 ppm: 1.18(d,J=7.2Hz.6H).3.08(sept.1H). 3.76(t.J=5.0Hz.2H),4.17(tJ= 
5.0Hz,2H).4.67(s.2H).4.90(br.1H). 6.60(br.lH).6.80(m.2H).7.13(m.1H). 

40 In 9 ml of dry tetrahydrofuran was dissolved 91 0 mg (2.5 mmol) of the diol compound (1 1 9b). and the mixture was 
cooled to -40 6 C . followed by addition of 1 .42 g (7.5 mmol) of trichloroacetylisocyanate. The mixture was warmed grad- 
ually to room temperatures and stirred for 1 hour. Added were 4 ml of water and 2 ml of tetraethyfamine. and the mixture 
was stirred at 50°C for 3 hours. The mixture was diluted with water, extracted with ethyl acetate, the extract was washed 

45 with water dried over anhydrous sodium sulfate, tittered and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography, and further recrystallized from ethyl acetate-n-hexane to give 900 mg of 
Compound 1-134 as crystals (yield 80%). mp 159-161 "C . 

1 H - NMR(CDCl3-TMS) 8 ppm: 1.25(d.J=7.0Hz.6H).3.10(sept.1H). 4.22(m.4H).4.74(brs.2H).4.9 
so 3(brs,2H),5.27(s.2H),6.80(m.2H). 7.12(m.1H) 

Example 135 

Synthesis of 2-[5-(3,5-dichlorcphenyfthio)-4-isopropyl-1-methyl-1H-imidazol-2-yr] acetamide (Compound 1-135). 

55 

In a mixture of 46 ml of dry methanol and 86 ml of dry ether was dissolved 8.6 g (2.5 mmol) of the cyanomethyl 
compound (1 01c), and dry hydrogen chloride was blown into the mixture under ice^cooling to be saturated. The mixture 
was kept at 4°C for 15 hours, and ice-water was added little by little under ice^ooling. Then, this reaction mixture was 
poured into a cooled aqueous sodium hydrogen carbonate solution, and extracted with diethyl ether. The extract was 
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10 



washed with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography. From the fraction eluted with 3% methanol/methylene chloride 7 17 g 
of the ester compound was obtained (yield 76%). while from the fraction eluted with 1 0% methanol/methylene chloride 
1 .85 g of Compound 1-1 35 was obtained as crystals (yield 21%). mp 1 64-1 66 °C . 



1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.23(d,J=6.6Hz,6H),3.12(sept, 
5 : 90(brs,1H),6.80(m,2H),7.12(m, 1H),7.93 (brs,1H) 
irHNujoQ v ;3^ l 3i36.3070 l 1673cm''' 



1H), 3.41(s,3H),3.75(s,2H), 



Elementary analysis (C 15 H 17 CI 2 N 3 OS) 



15 


Calc. (%) 


C.50.29 


H.4.78 


Cl,19.79 


N.11.73 


S.8.95 




Found (%) 


C.50.20 


H.4.82 


CM9.65 


N.11.66 


S.9.03 



20 



Example 136 

Synthesis of 2-(2-ben2yloxyethyl)-5-(3,5^ (Compound 1-136). 

In 20 ml of dry methylene chloride was dissolved 3.0 g (1 1 .9 mmol) of benzyl 2,2,2-trichloroacetoimidate, followed 
by addition of 3A molecular sieves. At room temperature, 2.7 g (7.8 mmol) of the alcohol compound (1 01 e) was added 
After 5 minutes, 5ml of a dry methylene chloride solution containing 1 .7 g of boron trif luoride diethyl ether complex was 
added. The mixture was allowed to react at room temperatures for 40 minutes, and poured into a cooled aqueous solu- 
tion of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate, the extract was washed with water 
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was fractionated 
by silica gel column chromatography (ethyl acetatern-hexane 1:1), and 2.06 g of Compound 1-136 was obtained as 
crystals (yield 61%). mp 101-103°C 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.25(d I J-7.0Hz,6H) l 3.07(t,J=6.2Hz, 2H),3.10(sept.1H) 3 46(s 3H) 
35 3.84(t,J=6.2Hz,2 ^,4.51(8.2^,6.80^,2^,7.09^.1 H),7.28(m,5H) * h 



25 



30 



Elementary analysis (C^H^CIgNgOS) 



Calc. (%) 


C60.69 


H.5.56 


CI, 16.28 


N.6.43 


S.7-36 


Found (%) 


C.60.67 


H.5.70 


CI, 15.98 


N.6.32 


S.7.16 



Example 137 

so Synthesis of 2-(2-carbamoyloxyethy^ (Compound 1-137). 

In 20 ml of dry acetonitrile was dissolved 4.0 g (9.5 mmol) of Compound 1-136, followed by addition of 1 4 g (19 
mmol) of lithium carbonate and 1 .8 g (1 1 .7 mmol) of diethyl sulfate, and the mixture was reacted at 70°C for 9 hours 
The mixture was diluted with ice-water, and the mixture was extracted with ethyl acetate. The extract was washed with 
55 water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was puri- 
fied by silica gel column chromatography (ethyl acetate :n-hexane = 1:1) to give 3.9 g of 2-(2-benzyloxyethyl-5-(3 5- 
dichlorophenylthio)-1-ethyl-4-isopropyl-1H-imidazole (122a) as oil (yield 91%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.15(t,J=7.0Hz,3H).1.24(d,J=7.0Hz, 6H),3.06(m,3H),3.91(m,4H),4.52(s,2H), 
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10 



6.81(m,2H),7.09(m.1H). 7.28(m.5H) 

In 18 ml of cocentrated hydrochloric acid was dissolved 3.8 g (8.5 mmol) of the benzyl compound (122a). and the 
mixture was heated at 100 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate, 
extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate i. filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel 

acetate), washed with n-hexane. and tittered to give 2.57 g of 2K5-(3.5<l.chlorophenytth.o)-1-ethyl-4-.sopropyl-1H-.m.- 
dazol-2-yf]-ethanol (123a) as crystals (yield 85%). mp 80-81°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.16(t,J=7.4Hz.3H). 1.22(d. J=6.6Hz.6H).2.87(t.J=5.4Hz.2H). 
3.06(sept.1 H).3.87(q,J=7.4Hz. 2H).4.09 (q,J=5.4Hz,2H).4.91(m.1 H),6.82(m.2H).7.1 1 (m.1 H) 



is 



so 



Elementary analysis (Ci 6 H2oCI 2 N20S) 



Calc. (%) 


C.53.48 


H.5.61 


CU9.73 


NJ.80 


S.8.92 


Found (%) 


C.53.48 


H.5.61 


Cl.19.73 


N.7.80 


S.8.92 



25 



30 



35 



In 15 ml of dry tetrahydrofuran was dissolved 1.5 g (4.2 mmol) of the alcohol compound (123a). and the mixture 
was cooled to -30-C . followed by addition of 1 .2 g (6.4 mmol) of trichloroacetylisocyanate. After 5 minutes, the mixture 
was warmed to 0°C . and stirred for 10 minutes. The mixture was diluted with water, and extracted wrth e^ylacetate. 
The extract was washed with water, and ethyl acetate was distilled off. To the residue was added 15 ml of metfianol 
0 26 a of triethylamine and 0.72 ml of water, and the mixture was heated at 50°C for 0.5 hours. The mixture was d,luted 
with ice-water, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sul- 
fate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chrornatography 
(2% methanohethyl acetate), and recrystallized from ethyl acetate-n-hexane to give 1.5 g of Compound 1-137 as crys- 
tals (yield 89%). mp 161 -162°C . 

1H - NMR(CDa 3 -TMS) 8 ppm: 1.20(t.J=7.4Hz.3H).1.23(d. J=7.0Hz.6H).3.07(sept.1H).3.10(t.J=7.0Hz.2H). 

3.92(q.J=7.4Hz, 2H),4.47(t.J=7.0Hz.2H),4.67(brs.2H).6.80(m.2H).7. 1 1 (m. 1 H) 



Elementary analysis (C 17 H 21 CI 2 N 3 0 2 S) 



40 


Calc. (%) 


C.50.75 


H.5.26 


G, 17.62 


N.10.44 


S.7.97 




Found (%) 


C.50.79 


H.5.21 


CI, 17.33 


N.10.36 


S.7.78 



45 



Example 138 

Synthesis of 2-(2-cartem^oxyethy1)-5-(3.5-dichtorophenylthio)-4-isopropyf-l -(pyridin-4-yf)methyl-1H-imidazole (Corn- 
so pound 1-138). 

In 20 ml of tetrahydrofuran was dissolved 2.0 g (4.7 mmol) of the imidazole compound (Compound 1-136). followed 
by addition of 1 9 ml of 40% aqueous sodium hydroxide solution. 100 mg of n-tetrabutylammonium bromide and 940 
mg (5 7 mmol) of 4-chloromethylpyridine hydrochloride, and the mixture was stirred at 50 °C for 6 hours. The mixture 
55 was extracted wrth ethyl acetate, the extract was washed with water, dried over anhydrous sodium suHat^filtered and 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (2% methanol 
ethyl acetate) to give 2.4 g of 4-[2-(2-benzy1oxyethy0-5-(3.5^.chlorophenylthio)-4-isop^ 
pyridine (122b) as oil (yield 98%). 
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1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .30(d,J=7.2H2,6H), 2.99(t,J=6.0Hz 2H) 3 16fseDt1W 3 84ft j-e nw, out 
4.47(s. 2 H). 5.16(s,2H). 6.69(m,2H). 6.76(d.J=6.0Hz.2i 7.01^ 7^^ 

7? 0ure - 1,16 m,x,ure was "eutralized with sodium hydrogen carbonate and extracted 
wrth ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate fffteS^d ™2S 
under reduced I pressure. The residue was purified by silica ge. columnchrom^y ^' mS^aceS 
give 1.28 g of 2-[5-(3,5<lichlorophenylthio)-4-isoDroDvl-1-fovridin.4 

iais (yieid 67%). mp 121-122°C . ' "" » w r* 



llju NMR ( CDCI 3-™S) 8 ppm: 1.28(d,J=6.8Hz,6H).2.80(t,J=5.2Hz, 2H) 3 15fseot 1 HI 4 06ft l-s 9H» 5>n\ 
4-62<brs.1H).5.C^^^ 



75 



20 



Elementary analysis (Cgo^ClgNsOS) 



Calc. (%) 
Found (%) 



C.56.87 


H.5.01 


CI, 16.79 


N.9.95 


S.7.59 


C.56.69 


H.5.02 


Cl.16.70 


N.9.89 


S.7.41 



30 



^^lo^V^Tr^ diSSOlV6d 10 9 (2 4 mmol) of the alcoho1 «>^"d (123b). and the mixture 

£ 2S^i2SS52SS ^ mm °° ° f ^'^^ocyanate. After 3 mirxrtes 
ture was warmed to 0 c and stirred for 10 minutes. There were added 4 ml of water and 2 ml of triotK/iamirJ 

was washed wrth water, dned over anhydrous sodium sulfate, filtered, and concentrated under reduced Dr^»-n» 
residue was purified by silica gel column chromatography (10% methanol/ethyl acetate) and recrSzTfZ'^ 
acetate to give 930 mg of Compound 1-138 as crystals (yield 85%). mp 189-191-0 reCrySte " ,Zed from ethyl 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.28(d.J=7.0Hz 6H),3.03(t.J=6.6Hz 2H) 3 Ufeent 1H1 4 4?ft i rw,^ 
4.63(brs.2H).5.13(s.2H).6.71(m.2H).6.81(d,J = 6.0Hz.2H);7.05(m.1^ 



Elementary analysis (^H^CIgN^S) 



40 


Calc. (%) 


C.54.20 


H.4.76 


CI. 15.24 


N, 12.04 


S.6.89 




Found (%) 


C53.91 


H.4.79 


Cl.15.18 


N.11.80 


S.6.79 



50 



55 



Example 139 

SyrthesisofHp-ami^^ 

In 10 ml of tetrahydrofuran was dissolved 1 .05 mg (2.5 mmol) of 2-(2-benzyloxvethvft-5-f3 s-dichiomnh^n^hw a 
.sopropy^-lH-imklazo.e (Compound 1-136). followed by addition of 220 rig (5.5 

Teld r ab ? amm ° niUm brDmide ^ 594 m9 (2 75 ^ " "^^de^XTr^t^ 

ZHZlfii Z *~ ***** " Bh **• aCe,ate - 71,6 M W3S water, driS a^iesSwJs 

^^roft^^Zn^^Kf^ f a ? IUmn («thyl aceta1e:ch to roform.ls^e"g 

(93%) of 2-(2-benzyloxyetriyl)-5-(3,5Ki.chlorophenylthio)-4-isoprcpy|.1.p^ (125a) as J, 9 

'H - NMR(CDCI 3 ) 8 ppm: 1.32(d.J=7Hz,6H).3.0-3.2(m.1H) 3 03ft J-5 8Hz J>m* «7« i * ou, ,u> 
4.47(,2H).5.24(s.2H). 6.61(d> 2Hz.2H). *m^Wm»*2i y^y^^^i 
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To 5 ml of concentrated hydrochloric acid was dissolved 1 .3 g (2.34 mmol) of the benzyl compound (1 25a), the mix- 
ture was refluxed with heating for 4 hours and worked up. To the reaction mixture was added a saturated aqueous 
sodium hydrogen carbonate solution, and extracted with ethyl acetate. The extract was washed wrth water and dried, 
distilled off. the residual oil was treated with ether, and crystallized to give 5-(3.5KJichlorophenylthio)-2-(2-hydroxyethy1)- 
4-isopropy1-1-p-nitrobenzy1-1H-imidazole (126a). m.p. 169-171 °C . 

1 H - NMR(CDCl3) 8ppm: 1 .27(d, J=4.4Hz.6H). 2.84(t.2H). 3.1 - 3.2(m.1H). 4.1(t.2H). 4.45(br.1H). 5.17(s.2H). 6.64 
(d.J=1.2Hz. 2H). 7.00(t.J=1.2Hz.1H). 7.04(d.J=5.8Hz.1H). 8.06(d.J=5.8Hz,1H) 



10 



15 



Elementary analysis (C^ H 21 N 3 CI 2 03S) 



Calc. (%) 


C.54.08 


H.4.54 


N.9.01 


S.6.87 


Found (%) 


C.54.05 


H.4.59 


N.8.84 


S.6.70 



20 



25 



In 10 ml of ethyl acetate was dissolved 124 mg (0.26 mmol) of the nitrobenzyl compound (126a). and 120 mg of 
platinum sulfided carbon was added at room temperature. H 2 gas was introduced for 7 hours under stirring and the 
mixture was worked up. The reaction mixture was filtered through Celite under reduced pressure, and the filtrate was 
distilled off. The residue was purified by silica gel column chromatography (ethyl acetate), the resulting oil was treated 
with ether for crystallization to give Compound 1-139 (yield 33%). mp 142-145 "C . 

1 H - NMRfCDCy 8 ppm: 1.23(d.J=7Hz.6H).2.85(t.J=5.4Hz.2H). 3.0-3.2(m.1H). 4.03(U=5.4Hz.2H). 4.94(s.2H). 
6.47(d.J=8.2Hz.2H), 6.66-6.73(m.4H).7.02(t1H) 



Elementary analysis ^H&NsCfeOS • 0.5H 2 O) 





Calc. (%) 


C.56.63 


H.5.43 


N.9.43 


S.7.19 


Cl.15.92 


35 


Found (%) 


C.56.72 


H.5.27 


N.9.37 


S.7.09 


d.15.81 



40 Example 140 

Synthesis of i-(p-aminoberayl)-2-(2-carbarno^ ( Conv 
pound 1-140). 

« In 5 ml of tetrahydrofuran was dissolved 467 mg (1 mmol) of 5-(3.5^ichlorophen^io)-2-(2-hydroxye1hyl)-4-isopro- 
pyl-1-p-nitrobenzyM H-imidazole (1 26a). and there was added 0.23 g (1 .2 mmol) of trichloroacetylisocyanate under stir- 
ring on a cooling bath at -20 °C . Then, the bath was taken off, and the mixture was reacted for 2 hours. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution, and extracted with methylene chloride. 
The extract was washed with water, dried, and the solvent was distilled off. and the trichloroacetylcarbamoyloxy com- 
pound which was able to use for the next reaction, was obtained in the residue. The intermediate was dissolved in 10 
ml of aqueous methanol (10%). followed by addition of 0.2 ml of triethylamine under stirring at room temperature, and 
the mixture was stirred with heating at 50 °C for 3 hours and worked up. When the crystals were precipitated, the mix- 
ture was filtered directly. When the crystals were not precipitated, a saturated aqueous sodium hydrogen carbonate 
solution was added to the reaction mature, and extracted with methylene chloride. The extract was washed with water 
and dried the solvent was distilled off. and the residue was purified by silica gel column chromatography (ethyl acetate) 
to give 2 -(2-carbamoyloxyethy0-5-(3.5-dichlo^ < 128a > as 011 

(yield 98%). 

'H - NMR(CDCl3) 8 ppm: 1.27(d.J=7Hz.6H).3.08(t.J=7Hz.2H). 3.0 - 3.2(m.1H). 4.43(U=7Hz.2H). 5.23(s.2H). 



50 



55 
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6.64(d,J=2Hz, 2H), 7.01 (t, J=2Hz,1 WJ.Q5(6J=BSHz,2H),B.Q7(6 t J=S,6Hz,2H) 

In 10 ml of ethyl acetate was dissolved 220 mg (0.43 mmoO of 2-(2-cart^oyloxyethy0-5-(3 i 5<lichlorophenylthio)- 
4-isopropyM-(p-nitrobenzyl)-1 H-imidazole (128a). and 120 mg of platinum sulfided carbon was added at room temper- 
ature. Hydrogen gas was introduced for 7 hours under stirring, and the mixture was worked up. The reaction mixture 
was filtered through Celite under reduced pressure, and the filtrate was distilled off. The residual oil was treated with 
ether for crystallization to give Compound M40 (yield 95%). 

1 H - NMFKCDCy 8 ppm: 1.25(dd,J=7Hz,2Hz,6H), 3.0 - 3.2(m,3H), 4.3 ~ 4.42(m,2H),4.6(br,2H), 4.99, 5.05(s X 
2.2H), 6.45 ~ 6.5(m,1H). 6.65 - 6.75(m,2H), 7.01(t,J=2Hz,1H) 

Example 141 

Synthesis of 1-(m-aminobenzy0-5-(3,5-dichlorophenylthio) -2-hydroxye%l-4-isopropyl-1 H-imidazole (Compound I- 
141). 

In 10 ml of tetrahydrofuran was dissolved 1 .05 mg (2.5 mmol) of (Compound 1-136), followed by addition of 220 mg 
(5.5 mmol) of sodium hydroxide, 48 mg (0.15 mmol) of tetrabutylammonium bromide and 594 mg (2.75 mmol) of 
nitrobenzoylchloride under stirring at room temperature, and the mixture was reacted with heating at 60°C for 3 hours 
and worked up. The reaction mixture was distilled off under reduced pressure, the residue was extracted with ethyl ace- 
tate, the extract was washed with water, dried, and the solvent was distilled off. The residue was purified by silica gel 
column chromatography (ethyl acetate:chloroform * 1:9) to give 1.26 g of 2-(2-benzyloxyethyl)-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1-m-nrtrobenzyl-1 H-imidazole (125b) as oil (yield 90%). mp 1 19-122 °C . 

1 H - NMFKCDCI3) 5 ppm: 1 .29(d,J=7Hz,6H), 3.0 ~ 3.2 (m,1H), 3.07(U=5.6Hz,2H), 3.88(t,J=5.6Hz ( 2H), 4.48(s,2H), 
5.25 (s,2H), 6.59(d, J= 1.8Hz,2H), 6.95(t,J=1.8Hz,1H), 7.81(s.1H), 7.97 (d,J=6Hz,1H) 

5-(3,5-Dichlorophenyrthio)-2-(2-^ (126b) was obtained from 

(125b) by the same synthetic process as that for (126a) in Example 139. mp 85-88 °C . 

1 H - NMR(CDCI 3 ) 5 ppm: 1.28(d.J=6.8Hz,6H),2.87(U=4.8Hz, 2H), 3.1 ~ 3.2(m,1H), 4.09(t,J=4.8Hz,2H), 
5.17(s,2H), 6.20(d, J=1.6Hz,2H), 6.72(t,J=1.6Hz,1H). 6.98 - 6.99(m,1H),7.1 ~ 7.15 (m,1H), 7.36 ~ 
7.42(m,2H),7.83(br,s,1H),7.98 ~ 8.1(m,1H) 



Elementary analysis (C21H2.1N3CI2O3S) 



Calc. {%) 


C.54.08 


H.4.54 


N.9.01 


S.6.87 


Cl.15.20 


Found (%) 


C54.32 


H.4.65 


N,8.81 


S.6.72 


Cl.15.39 



Compound 1-141 was obtained from (126b) by the same synthetic process as that for Compound 1-139 in Example 

139. 

mp 114-118 °C. 

1 H - NMR(CDCI 3 ) 8 ppm: 1.25(d,J=7Hz,2H),2.82(t,J=5.6Hz,2H),3.0 ~ 3.2(m,1H), 4.02(t,J=5.6Hz,2H),4.96(s,2H), 
6.13(s,1H),6.3(d, 1H),6.5(dd,1H), 6.72(d,J=1.8Hz,2H),7.0(d,1H)J.04(t,J=1.8Hz l 1H) 

Example 142 

Synthesis of 1-(m-aminobenzy0-2-(2-carbamoyloxyet^ (Com. 
pound 1-142). 

2-(2-Carbamoyloxye%l)-5-(3.^^ (128b) was 

obtained from (126b) by the same synthetic process as that for (128a) in Example 140 (yield 83%). mp 167-169 °C . 
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1 H - NMR(CDCl3) 8 ppm: 1.28(d,J=7Hz.6H),3.12(t.J=5.8Hz.2H), 3.0-3.2(m.1H).4.47(t.J=5.8Hz.2H). 
4.63(br,2H).5.23(s,2H),6.61 (d. J=2Hz.2H).6.97(t.J=2Hz.1H).7.40(tJ=8.2Hz.1H),7.81(br.1H). 8.02(d. d.1H) 



Bementary analysis (C^^I^CI^S • 0.2H 2 O) 



Calc. (%) 


C.51.50 


H.4.40 


N.10.92 


S.6.25 


Found (%) 


C.51.28 


H.4.40 


N.10.88 


S.6.27 



Compound 1-1 42 was obtained from (1 28b) by the same synthetic process as that for Compound 1-1 40 in Example 

140. 

mp 172-176 °C. 

*H - NMR(CDCI 3 ) 8 ppm: 127{d,J=7HzfiH),3.0-Z.2(m.3H),Z.6Qx, 2H),4.35-4.45(m,2H) ( 4.6(br,2H),5.03(s.2H), 
6.15(t,br,1H),6.35(dd,1H).6.4-6.6(m,1H), 6.72(d,J=1.6Hz,2H),7.04(t,J ! =1.6Hz l 1H) 



Elementary analysis (C22H24N4CI2O2S • 0.8H 2 O) 



Calc, (%) 


C.53.51 


H.5.23 


N.11.35 


Found (%) 


C.53.80 


H,4.86 


N.11.35 



Example 143 

Synthesis of 1-(o-aminobenzyl)-5-(3,5-dichlo^ (Compound I- 

143). 

2-(BenzyloxyethyO-5-(3,5-dichlorophenytthio)-4-isopropyl- 1 -(o-nitrobenzy!)-1 H-imidazole (1 25c) was obtained from 
Compound 1-136 by the same synthetic process as that for (125a) in Example 139 as oil (yield 49%). 1 H - NMR(CDCl3) 
5 ppm: 1.32(d,J*6.6Hz,6H),2.99(t.J=6.2Hz,2H), 3.1-3.22(m,1H) l 3.84(tJ=6.2Hz,2H),4.45(s.2H) ( 5.58(s.2H) l 6.4- 
6.45(mJI^,6.69(dJ=2Hz,2H),7.21(t.J=2Hz ( 1H),7.95-8.05(m,1H) 

5-(3,5-Dichlorophenylthio)-2-(2-hydro^ (126c) was obtained from 

(125c) by the same synthetic process as that for (126a) in Example 139. mp 104-107 °C . 

1 H - NMRfCDCy 8 ppm: 1.30(d.J=6.6Hz l 6H),2.78(t,J=5.4Hz,2H), 3.1-3.2(m.1H). 4.05(t,J=5.4Hz,2H), 
5.49(s,2H),6.37(d.J=8Hz, 1 H), 6.72(d,J=1 .8Hz,2H),6.99(t,J=1 .8Hz. 1 H),7.36-7.46(m,2H), 8.05-8.1 (m,1 H) 



Elementary analysis (C 21 H 21 N 3 CI 2 0 3 S) 



Calc. (%) 


C.54.08 


H.4.54 


N.9.01 


S.6.87 


Found (%) 


C.54.01 


H.4.62 


N.8.92 


S.6.80 



Compound 1-1 43 was obtained from (126c) by the same synthetic process as that for Compound 1-139 in Example 
139 (yield 62%). mp 137-139 °C . 
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1 H - NMR(CDCI 3 ) 8 ppm: 1.27(d,J=6.8Hz,6H) ( 2.77(t ( J=5.6Hz,2H), 3.0-3.2(m,1H), 3.55(br,2H),4.00(t,J=5.6Hz,2H), 
4.91 (s,2H), 6.3(d, 1H), 6.6-6.65(m,4H),7.01-7.03(m,2H) 



Elementary analysis (fU-H™ N^O'^QS) 



Calc. (%) 


C57.92 


H.5.33 


N,9.66 


S.7.35 


Found (%) 


C.57.54 


H.5.40 


N.9.44 


S.7.20 



Example 144 

Synthesis of Ho-aminobenzyI)-2-(2-carbam (Com. 
pound 1-144). 

2-(2-Cart>amoyloxyethyl)-5-(3,5-dicM^ -(o-nitrobenzyQ-1 H-imldazole (128c) was 

obtained from (126c) by the same synthetic process as that for (128a) in Example 140 (yield 87%). mp 163-165 °C . 

1 H - NMR(CDCI 3 ) 6 ppm: 1.31(d.J=6.8Hz,6H),3.01(t,J=6.2Hz,2H), 3.1-3.22(m,1H), 4.6(br,2H),5.56(s,2H), 
6.4{dd,1H),6.72(d,J=1.4Hz,2H), 7.01(t,J=1.4Hz,1H),7.3-7.5(m,2H), 8.07(dd,1H) 



Elementary analysis (C22H22N4CI 2 0 4 S • 0.2H 2 O) 



Calc. (%) 


C.51.50 


H.4.40 


N.10.92 


S.6.25 


Found (%) 


C.51.29 


H,4.52 


N.10.76 


S.6.01 



Compound 1-144 was obtained from (128c) by the same synthetic process as that for Compound 1-140 in Example 
140 (yield 77%). mp 170-174 °C. v 

1 H - NMRfCDCy 6 ppm: 1.28(d.J=7Hz,6H) t 3.02(t,J=6.6Hz,2H), 3.05-3.23(m,1H) 3 6(br2H) 
4.37(t,J=6.6Hz,2H),4.58(br,2H), 4.97(s,2H), 6.28(d,J=7.2Hz,1 H),6.6-6.65(m,2H),6.7(d, J=1 8Hz W 
7.03(t,J=1.8Hz,1H) h 



Elementary analysis {C22H24N4CI2O2S) 



Calc. (%) 


C55.12 


H.5.05 


N,11.69 


S.6.09 


CI, 14.79 


Found (%) 


C.54.89 


H.5.11 


N, 11.40 


S.6.56 


Cl.14.56 



Example 145 

Synthesis of 2-(5-(3,5<Jichlorophenylthio)-4-isopropyl-1-n-propyl-1H-imidazol-2-yl)-ethanol (Compound 1-145). 

In dry dimethyHbrmamide was dissolved 4.0 g (9.5 mmol) of imidazole compound (Compound 1-136). followed by 
addition of 570 mg (14 mmol) of 60% sodium hydride under ice-cooling. After 5 minutes, 1.75 g (14.2 mmol) of n-pro- 
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pylbromide was added, and the mixture was stirred with heating at 50°C for 3 hours. The mixture was diluted with ice- 
water, extracted with ethyl acetate, the extract was washed with water and dried over anhydrous sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl ace- 
tate:n-hexane = 1:1) to give 3.19 g of 2-(2-benzyloxyethyl-5-(3,5-dichlorophe^^ 
5 zole (1 30a) as oil (yield 73%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 0.83(U=7.4Hz,3H),1.29(d, J=7.0Hz, 6H),1.55(m,2H),3.06(m,3H), 
3.85(m,4H),4.53(s,2H), 6.79(m,2H),7.09 (m,1H),7.29(m ( 5H) 

10 In 31 ml of cocentrated hydrochloric acid was dissolved 3.1 g of the benzyloxy compound (130a), and the mixture 
was stirred with heating at 1 10°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, fil- 
tered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
acetate), further, and recrystallized from ethyl acetate-n-hexane to give 2.03 g of Compound 1-145 as crystals (yield 

15 82%). mp 88-89 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 0.86(U=7.6Hz,3H),1.21(d,J=7.0Hz, 6H),1.57(m,2H), 
2.87(t.J=5.4Hz.3.05(sept,1 H),3.75(t,J=7.6Hz, 2H), 4.10(m,2H),4.98(brs,1 H),6.80(m,2H),7. 1 0(m, 1 H) 

20 





Elementary analysis (C^H^^CkOS) 


25 


Calc. (%) 


C54.69 


H.5.94 


N.7.50 


S.8.59 


0,18.79 


Found (%) 


C.54.70 


H.5.99 


N.7.70 


S.8.48 


Cl.18.82 



30 

Example 146 

Synthesis of 2-(1-n-buryl-5-(3,5-dichlorophenyttft^ (Compound 1-146). 

35 In 40 ml of dry dimethylformamide was dissolved 4.0 g (9.5 mmol) of imidazole compound (Compound 1-136), and 
670 mg (1 6.8 mmol) of 60% sodium hydride was added under ice-cooling. After 5 minutes, 1 .95 g (1 4.2 mmol) of n-butyl 
bromide was added, and the mixture was stirred with heating at 50 °C for 30 minutes. After cooling, the reaction mixture 
was diluted with ice-water, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous 
sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chro- 

40 matography (ethyl acetate) to give 4. 1 g of 2-(2-benzyloxyethyl- 1 -butyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 1 H-imida- 
zole (130b) as oil (yield 90%). 

1 H - NMR(CDCl3-TMS) 8 ppm: 0.82(t,J=7.2Hz,3H),1.23(d,J=7.0Hz,6 H) ( 1.30(m,2H).1.50(m,2H), 
3.05(t,J=6.8Hz,2H),3.08(sept,1 H).3.88 (m,4H),4.52(s,2H),6.80(m,2H),7.09(m,1 H),7.29(m,5H) 

45 

In 41 ml of cocentrated hydrochloric acid was dissolved 4.1 g of the benzyloxy compound (130b), and the mixture 
was stirred with heating at 1 10°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, fil- 
tered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
so acetate) to give 3.0 g of Compound 1-146 as oil (yield 90%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 0.86(t.J=7.2Hz,3H),1.21(d.J=7.0Hz, 6H),1.25(m,2H),1.50(m,2H), 
2.87(tJ=5.8Hz,2H).3.06(sept.1H), 3. 79(t,J=7.4Hz, 2^,4.11^.2^,5.00^,1^,6.81^, 2 H), 7. 1 0 (m,1H) 

55 Example 147 

Synthesis of 1,2-cfi-(2-cart>arrTOyloxyethy^ (Compound 1-147). 

In 59 ml of dry acetonitrile was dissolved 5.00 g (11.9 mmol) of imidazole compound (Compound 1-136), followed 
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by addition of 3.3 g (23.9 mmol) of potassium carbonate and 3.0 g (18 mmol) of ethyl bromoacetate, and the mixture 
was heated at 60 °C for 1 1 hours. After cooling, the reaction mixture was diluted with water, extracted with ethyl acetate, 
the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (ethyl acetate :n-hexane 1 :2) to give 5.4 g of (2-(2- 
benzylQxyethyO-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-ethyl acetate (130c) as oil (yield 90%). 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1.15(t,J=7.2Hz,3H),1.26(d,J=6.8Hz, 6H),3.02(tJ=6.2Hz,2H).3.11(seDt.1HV 
3.83(t,J=6.2Hz,2H), 4.01(q,J=7.2Hz,2H),4.49(s,2H),4.74(s,2H),6.83(m,2H), 7.08(m,1H),7.29(m,5H) 

In 30 ml of dry diethyl ether was dissolved 3.0 g (5.9 mmol) of the ester compound (130c), followed by addition of 
230 mg (6 mmol) of lithium aluminium hydride under ice-cooling, and the mixture was stirred at room temperature for 
15 minutes. The mixture was diluted with water, extracted with ethyl acetate, the extract was washed with water, dried 
over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (ethyl acetate), and further recrystallized from ethyl acetate-n-hexane to give 2.5 g of 2-(2- 
(2-benzyloxyethyl)-5-(3.5-dicMorophenyl^ (130d) as crystals (yield 91%). mp 

129-130°C. 

1 H - NMR(CDCI 3 -™iS) 8 ppm: 1 .25(d,J=7.0Hz,6H),3.1 1 (m,4H), 3.63(m,2H),3.92(t,J=6.2Hz,2H), 
4.07(t,J=4.8Hz,2H),4.50(s,2H), 6.79(m, 2H),7.10(m,1 H), 7.20-7.31 (m,5H) 



Elementary analysis ^HaeC^NgOgS) 



Calc. (%) 


C.59.35 


H.5.63 


Cl.15.23 


N.6.02 


S.6.89 


Found {%) 


C.59.32 


H.5.65 


Cl.15.00 


N.6.00 


S.6.88 



In 15 ml of cocentrated hydrochloric acid was dissolved 1.5 g (3.2 mmol) of the alcohol compound (130d), and the 
mixture was heated at 1 10 °C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate, 
extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (3% methanol/ethyl 
acetate), and 1.14 g of 2-(5-(3,5Kiichlorophenyfthio)-2-(2-hydroxyethyl)-4-isopropyl-1H-imidazd (131c) 
was obtained as oil (yield 94%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.22(d,J=7.2Hz,6H),2.80(br.,1H), 2.99(t,J=5.4Hz,2H),3.08(sept,1H), 
3.73(t,J=5.0Hz,2H),4.05(m, 4H),4.80(br,1 H),6.79(m,2H),7.13(m,1 H) 

In 10 ml of dry tetrahydrofuran was dissolved 1 .01 g (2.7 mmol) of the diol (1 31c). The solution was cooled to -40°C 
and 1.52 g (8 mmol) of trichloroacetyl isocyanate was added dropwise. After 5 minutes, the temperature was allowed 
to increase gradually to room temperature and the mixture was stirred for 1 hour. Then, 2 ml of triethylamine and 4 ml 
of water were added and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (5% methanol-ethyl 
acetate) and recrystallized from ethyl acetate-n-hexane to provide 1 .0 g (yield 81%) of Compound 1-147 as crystals mp 
152-153°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.23(d,J=6.8Hz,6H),3.07(sept,1H), 3.15(t,J=7.4Hz,2H),4.13(m,4H ), 
4.52(t,J=7.2Hz,2H),4.82(brs., 4rfl,6.78(rn,2H),7.11(m,1H) 
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Elementary analysis (CtsH^CkN^S) 



Calc. (%) 


C.46.86 


H.4.81 


CI, 15.37 


N.12.14 


Found (%) 


C.46.90 


H.4.79 


Cl.15.11 


N.12.04 



10 

Example 148 

Synthesis of 2-(3-carbamoyloxypropy0-5^ (Compound I- 

148) 

75 

To 300 ml of dry n-hexane was added 16.4 g (410 mmol) of 60% sodium hydride under ice-cooling and the mixture 
was stirred. The mixture was then allowed to stand for a while and the hexane layer was discarded. To the residue was 
added 100 ml of dry N,N-dimethylformamide. Then, 70 g (410 mmol) of benzyl bromide was added dropwise below 
40°C and the mixture was stirred at the same temperature for 30 minutes, then poured in ice-water, and extracted with 
20 diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. The residue was further purified by fractional distillation under reduced pressure to provide 51 .1 g (yield 69%) 
of 4-benzyloxybutan-1 -ol (1 33a) as oil showing the boiling point of 1 1 4°C/0.5 mmHg. 

1 H - NMR(CDa 3 -TMS) Sppm: 1.71(m,4H),2.27(m,1H) ( 3.50-3.69(m,4H).4.53(s.2H),7.35(m,5H) 

25 

A four-necked flask of 2-liter capacity was charged with 406 ml of dry ethyl acetate and 42.3 g (333 mmol) of oxalyl 
chloride and the mixture was cooled to -70°C . Then, a solution of dry dimethyl sulfoxide (53 g, 666 mmol) in dry ethyl 
acetate (203 ml) was added dropwise below -70°C . After 1 5 minutes, a solution of the alcohol (1 33b) (50 g, 278 mmol) 
in dry ethyl acetate (203 ml) was added dropwise and the mixture was stirred for 45 minutes. Then, 168 ml of triethyl- 

30 amine was added at -70°C . The mixture was stirred at the same temperature for 0.5 hour and, then, at room tempera- 
ture for 1 hour. The reaction mixture was diluted with ice-water and extracted with ethyl acetate and the extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was dis- 
solved in 1 93 ml of acetonitrile and 51 .6 g (333 mmol) of 2,2-dichloro-3-methylbutylaldehyde was added. To this mixture 
was added 336 ml of 28% aqueous ammonia under ice-cooling and the mixture was then stirred at 40 °C for 7 hours. 

35 The reaction mixture was diluted with ice-water and extracted with chloroform. The extract was washed with water, dried 
over sodium sulfate, filtered, and concentrated under reduced pressure. The resulting product 2-(3-benzyloxypropyl)-4- 
isopropyMH-imidazoie (135a) was not purified but subjected to the next iodination reaction. 

A four-necked flask of one-liter capacity was charged with 25 g of 40% sodium hydroxide/HaO and 1 25ml of water, 
followed by addition of a solution of the imidazole (135a) obtained above in dioxane (125 ml). Then, 70.5 g (278 mmol) 

40 of solid iodine was added under ice-cooling and the mixture was stirred. After 1 hour, an aqueous solution of sodium 
thiosulfate and, then, dry-ice were added and the mixture was extracted with ethyl acetate. The extract was washed with 
water, dried over sodium sulfate, and concentrated under reduced pressure. The residue was dissolved in diethyl ether 
and 39 g of oxalic acid was added to the solution. The precipitated crystals was collected by filtration, neutralized with 
sodium carbonate, and extracted with chloroform. The extract was washed with water, dried over sodium sulfate, f il- 

45 tered. and concentrated under reduced pressure to provide 86.7 g (yield 82%) of 2-(3-benzyloxypropyl)-5-iodo-4-iso- 
propyl-1 H-imidazole (135b) as oil. 

1 H - NMR(CDCI 3 -TMS) S ppm: 1.01(d,J=7.0Hz,6H),1.98(quintet, 2H),2.86(t,J=5.4Hz,2H) t 
3.63(t,J=5.4Hz,2H),4.53(s,2H),7.35(m, 5H),9.40(br,1 H) 

50 

In 440 ml of dry dimethyl sulfoxide was dissolved 87.6 g (228 mmol) of the above iodide (135b) as well as 48.7 g 
(137 mmol) of 3,5-dichlorophenyl disulfide. Then, 2.72 g (342 mmol) of lithium hydride was added at room temperature. 
The temperature was elevated to 40°C and further to 60°C . After 4 hours, the mixture was poured in ice-water and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated 
55 under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate) and recrystal- 
lized from ethyl acetate-n-hexane to provide 70 g (yield 58%) of 2-(3-benzyloxypropyl)-5-(3,5-dichlorophenyrthio)-4-iso- 
propyl-1 H-imidazole (101e) as crystals, mp 1 18-1 19 °C . 

1 H - NMR(CDCI 3 -TMS) 5ppm: 0.95(d,J=6.2Hz,6H),2.04(m,2H), 2.93(m,2H),3.02(sept,1H),3.67(m.2H).4.58(s,2H), 
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6.89(m,2H). 7.02(m,1H).7.38(m > 5H) > 10.06(brs,1H) 



n SS- ^ acetonitrile was dissolved 5 0 9 (1 1-5 mmol) of imidazole (101e), followed by addition of 1 7 g (23 

So^ " 9 J, 1 'I"™ 9 * dim6thyl SuHate - 71,6 ^ *«• ««* heating at 70'C to 2 

hours. The reaction .nurture was diluted with ice-water and extracted with diethyl ether. The extract was washed with 
water dned over sod.um sulfate, filtered, and concentrated under reduced pressure. The residue was S by JTca 



- NMR(CDCl3-TMS) 8 ppm: 1.24(d,J=6.8Hz,6H),2.07(m.2H),2.88 ft J-7 6Hz2H1 
3.09Csept,1^.3.42(s.3H),3.53(t.J=6.0Hz.2^ J-7.6Hz.2H). 

. * ^ 1 9(6.9 rnmor) of the above oil (136a) was added 13 ml of concentrated hydrochloric add and the mixture was 
****** 1 10 'C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and ISS 
w* ethyl acetate. The extract was washed with water, dried over sodium su.fate. Tilted, and ^nceSefuS 

^IT* ^ resWue " purified * si,ica 9 el «*"" chromatography (3% memanoSth^SeUnd 
r^U^ from ethyl acetate-n-hexane to provide 1.6 g (yieU 39%) of sls-KichlorophenyltJ ^^of-4 Spr^ 1 
methyl-1H-imidazol-2-yl)-propan.1-ol (137a) as crystals, mp 124-125 »C. wpropy i 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .23(d.J=7.0Hz,6H). 2.08(m,2H) 2 92ft J=6 0Hz 2H1 3 nwcontim 
3.45(s.3H).3.80(t.J=5.2Hz2H).5.60(br 8 ..1H).6.80(m.2H).7.12(m.1H) 6.0Hz.2H).3.08(sept.1H), 



Elementary analysis (C 16 H 20 CI 2 N 2 OS) 



Calc. (%) 


C.53.48 


H.5.61 


CI, 19.73 


N.7.80 


S.8.92 


Found (%) 


C.53.30 


H.5.59 


Cl.19.45 


N.7.77 


S.8.77 



In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1 .9 mmol) of the above alcohol (137a) and after the solution 

22? 9 raduall ^°^ om te m P^^e and the mixture was stirred for 30 minutes. Then. 2 ml of water and 1 mlofU 
ettylam ne were added and the mixture was stirred at room temperature for 3 days. The reaction mixture was dieted 
wrth water and extracted with ethyl acetate and the extract was washed with watered over SKSSSTf M 
and concentrated under reduced pressure. The residue was purified by silica gel column dirornatoaraohy fc% mSha" 

Z^Tc"*^ 2 " from *" ace,ate - n - hexane to -9 w* -ST! 

4^Thz^ 



Elementary analysis (C 17 H 21 Cl2N302S) 



Calc. (%) 


C.50.75 


H.5.26 


CI, 17.62 


N, 10.44 


S.7.97 


Found (%) 


C 50.60 


H5.25 


C1 17.40 


N,10.37 


S.7.85 
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Example 149 

Synthesis of 2K3^rbamoy!oxypropyO-5K3,5-dichlorophenylthio)-1 -ethyl-4-isopropyM H-imidazole (Compound 1-149) 

5 In 25 ml of dry acetonitrile was dissolved 5.0 g (1 1 .5 mmol) of imidazole (1 01 e), followed by addition of 1 .7 g (23 
mmol) of lithium carbonate and 2.7 g (17.5 mmol) of diethyl sulfate. The mixture was stirred under heating at 70°C for 
23 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. The extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressura The residue was puri- 
fied by silica gel column chromatography (ethyl acetate) to provide 5.3 g (yield 98%) of 2-(3-benzyloxypropyl)-5-(3,5- 

10 dichlorophenylthio)-4-is^ (136b) as oil. 

1 H - NMR(CDa 3 -TMS) 8 ppm: 1.15(t,J=7.4Hz,3H),1.23(d.J=6.6Hz, 6H).2.10(m,2H).2.85(t,J=7.4Hz,2H), 
3.07(sept,1H),3.54(t, J=5.4Hz, 2H),3.85(q 1 J=7.4Hz,2H),4.50(s,2H),6.78(m,2H),7.08(m, 1H), 7.31(m,5H) 

To 5.3 g (1 1.4 mmol) of the above oil (136b) was added 24 ml of concentrated hydrochloric acid and the mixture 
was heated at 110 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (3% methand-ethyl acetate) and 
recrystallized from n-hexane to provide 3.2 g (yield 75%) of 3-(5-(3.5-dichlorophenylthio)-1-ethyl-4-isopropyl-1H-imida- 
zol-2-yl)-propan-1-ol (137b) as crystals, mp 73 °C . 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1.17(t f J=7.2Hz,3H),1.22(t,J=a8Hz, 6H),2.90(m,2H),2.73(t,J=6.02Hz.2H), 
3.06(sept,1H),3.80(d. J=5.2Hz,2H),3.90(q,J=7.2Hz,2H), 5.94(brs.2H),6.82(m,2H),7. 11 (m ,1H) 

25 





Elementary analysis (C^H^C^OS) 


30 


Calc. (%) 


C54.69 


H.5.94 


Cl,18.99 


N.7.50 


S.8.59 


Found (%) 


C 54.54 


H.5.88 


Cl.18.76 


N.7.49 


S.8.63 



35 In 7 mi of dry tetrahydrofuran was dissolved 700 mg (1.9 mmol) of the alcohol (137b), and after the solution was 
cooled to -40°C . 530 mg (2.8 mmol) of trichloroacetyl isocyanate was added, the temperature was elevated to room 
temperature. After 30 minutes, 2 ml of water and 1 ml of triethylamine were added and the mixture was stirred at room 
temperature for 3 days. The reaction mixture was diluted with water and extracted with ethyl acetate and the extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was puri- 

40 fied by silica gel column chromatography (3% methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane 
to provide 705 mg (yield 90%) of Compound 1-149 as crystals, mp 128-129°C . 

1 H - NMR(CDCl3-TMS) 8 ppm: 1.18(t,J=7.2Hz,3H),1.23(d,J=6.8Hz,6 H),2.15(m,2H),2.82(t,J=7.6Hz,2H), 
3.08(sept,1 H),3.87(q,J=7.2Hz, 2H).4.18(t.J=6.2Hz,2H),4.70(brs.2H),6.80(m l 2H),7.10(m,1 H) 





Elementary analysis (CashfesC^NaC^S) 


50 


Calc. (%) 


C.51.92 


H.5.57 


Cl,17.03 


N.10.09 


SJ.70 




Found (%) 


C.52.09 


H.5.59 


Cl.16.69 


N.10.01 


S.7.53 



55 
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Example 150 
(uompound 1-150) 

In 50 ml of tetrahydrofuran was dissolved 5.0 g (1 1.5 mmol) of imidazole (101e). followed by addition of 5 ml of 
water and 1 .84 g (46 mmol) of sodium hydroxide, and then. 250 mg (0.8 mmol) of n-tetrabutylammonium bromide and 
^.3 g (1 4 mmol) of 4-chloromethylDyridine hydrochloriHo woro further o-hh^ tv, s 

5000 for 8 ^ urs - After tort 0 * reaction mixture was diluted with wafer a'nd'extarted wiftlt^l'^T"-^^^ 
was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
punf ed by sihca gel column chromatography (5% methanolethyl acetate) to provide 2-(3-benzyloxyproovl)-5-f3 5- 
d^tor^henylmto)^HsopropylO-(pyridin-4-yl)methyl-1H-imidazole (136c) as oil. To thus^btained oil (136c) was 
added 27 ml of concentrated hydrochloric acid and the mixture was heated at 110 "C for2 hours. After cooling the mix- 
ture was neutral.zed with sodium hydrogen carbonate and extracted with ethyl acetate. The extract was washed with 
water dried over sod.um sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (5% methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane to provide 3 8 

LaSa^^Oe^ (137c > 

y - NMR(CDCI 3 -TMS) 5 ppm: 1.28(d,J=7.0Hz,6H).2.01(m,2H),2.83 (t,J=6.2Hz 2H) 3 14(seDMH1 
3.78(t.J=5.6Hz.2H).5.10(s.2H). 5.34 (brs..1H).6.71(m.2H).6.78(d.J=6 0Hz.2H).7.04(m.1H). 8.48(d 



Elementary analysis (C^H^CIgNaOS) 



Calc. (%) 


C.57.80 


H.5.31 


Cl.16.25 


N.9.63 


S.7.35 


Found (%) 


C.57.45 


H.5.40 


CI, 16.02 


N.9.50 


S.7.28 



,1^?* tetran y dro,uran Solved 700 mg (1.6 mmol) of the alcohol (137c). and after the solution was 
cooled to -40 C . 450 mg (2.4 mmol) of trichloroacetyl isocyanate was added and the temperature was elevated grad- 
ually to room temperature. After stirring for 30 minutes. 2 ml of water and 1 ml of triethylamine were added and the rrdx- 
Trt2 S T J??*™ te T'? tUre 3 da y* ™* mixture was diluted with water and extracted with ethyl 

acetate The extract was washed wrth water, dried over sodium sulfate, filtered, and concentrated under reduced pres- 

%Z " Jl! reS 'ff "? P * S " iCa 961 C0,umn Cartography (5% methanol-ethyl acetate) and recrystallized 
from ethyl acetate-n-hexane to provide 610 mg (yield 79%) of Compound M50 as crystals, mp 1 14-1 15«C . 

^on'tJ^S^J!^ 6 PPm: 129 ( d - J = 6 - 8 H2.6H).2.10(m.2H).2.73 (t.J=7.4Hz.2H).3.15(sept 1H) 
4.12(W^.0Hz.2H),4.56(brs..2H).5.08(s,2H).6.70(m.2H).6.80(d,J=5.4Hz.2H),7.04(m.1rfl.8.47id.jU 



Elementary analysis (C^H^CbNaOaS) 



Calc. (%) 


C51.92 


H.5.57 


CI, 17.03 


N, 10.09 


S.7.70 


Found (%) 


C.52.09 


H.5.59 


CI, 16.69 


N.10.01 


S.7.53 
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Example 151 

Synthesis of H2Karbamoytaxyet^^ H-imidazole 
(Compound 1-151) 

In 50 ml of dry acetonitrile was dissolved 5.0 g (11.5 mmol) of the imidazole (101 e). followed by addition of 3.2 g 
(23 2 mmol) of potassium carbonate and 2.9 g (1 7.4 mmol) of ethyl bromoacetate, and the mixture was heated at 60 °C 
for 1 1 hours. The reaction mixture was diluted with ice-water and extracted with ethyl acetate. The extract was washed 
with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (ethyl acetate:n-hexane = 1 :2) to provide 5.75 g (yield 96%) of (2-(3-benzyloxypro- 
pyl)-5H3,5-dichlC)rophenylthio)-4-isopropyl-1H-imidazol-1-yO-e%l acetate (136d) as oil. 

1H - NMR(CDCU-TMS) 8 ppm: 1.15(t,J=7.2Hz.3H),1.24(d,J=7.0Hz. 6H),2.08(m,2H),2.80(t,J=7.2 
Hz.2H).3.09(sept.1H). 3.52(t. J=5.8Hz. 2H),4.03(q.J=7.2Hz,2H).4.48(s.2H).4.60(S.2H). 6.82(m.2H).7.08(m. 
1H).7.31(m.5H) 

In 30 ml of dry diethyl ether was dissolved 3.0 g (5.8 mmol) of the ester (130d). to the mixture was added 220 mg 
(5 8 mmol) of lithium aluminium hydride under ice-cooling. The mixture was stirred at room temperature for 15 minutes. 
The reaction mixture was diluted with water and extracted with ethyl acetate. The extract was washed with water, dried 
over anhydrous sodium suifate. filtered, and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (ethyl acetate), and further recrystallized from n-hexane to provide 2.4 g (yield 87%) of 2- 
(2-(3-benzyloxyrxopyl)-5-(3.5-dichlo^^ ( 136e > as cr y stals - mp 104 " 

106°C . 



1 H - NMR(CDCl3-TMS) 8 ppm: 1.23(d.J=7.0Hz,6H).2.12(quintet. 2H).2.42(brs..1H).2.93(t,J=7.2Hz.2H). 
3.08(sept,1H).3.55(t. J=6.0Hz. 2H).3.64(m.2H),3.96(t.J=5.8Hz.2H).4.45(s.2H).6.77 (m. 2H).7.10(m.1H). 
7.30(m,5H) 



Elementary analysis (C^HzgClaNaOgS) 



Calc. (%) 


C.60.12 


H.5.89 


Cl.14.79 


N,5.84 


S.6.69 


Found (%) 


C.60.06 


H.5.91 


Cl.14.54 


N.5.78 


S.6.64 



To 14 ml of concentrated hydrochloric acid. 1 .4 g (2.9 mmol) of tbe alcohol (1 36e) was added and the mixture was 
heated at 1 10°C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and extracted 
with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under 
reduced pressure The residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) to pro- 
vide 300 mg (yield 26%) of 3-(5-(3,5-dichlorophenylthio)-1-(2-h^ 
(137d)asoil. 

'H - NMR(CDCI 3 -TMS) 8 ppm: 1.22(d,J=6.8Hz.6H).2.06(m.2H),2.60 (br,1 H),3.00(t,J=6.2Hz,2H),3.07(sept.1 H), 
3.76(m.2H).4.01 (t.J=54Hz,2H).4.60(br.1H).6.80(m,2H).7.13(m.1H). 

In 5 ml of dry acetonitrile was dissolved 240 mg (0.6 mmol) of the diol (137d). and after the solution was cooled to 
-WC 400 mg (2.11 mmoO of trichloroacetyl isocyanate was added dropwise. After 5 minutes, the temperature was 
elevated gradually to room temperature and the mixture was stined for 1 hour. To the mixture was added 3 ml of water 
and 1 5 ml of triethylamine and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted with ice- 
water and extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate) and 
recrystallized from ethyl acetate-n-hexane to provide 127 mg (yield 43%) of Compound 1-151 as crystals, mp 155-163 
•C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.26(d,J=7.0Hz,6H).2.16(m.2H).2.86 (m.2H),3.07(sept,1H).4.14(m 
,6H).4.88(brs.4H),6.78(m.2H). 7.11(m.1H) 
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Elementary analysis (C 1 9H 2 4Cl2N40 4 S) 



Calc. (%) 


C.48.00 


H.5.09 


CI, 14.92 


N.11.79 


S,6.74 


Found (%) 


C.47.96 


H.5.19 


CI. 14.64 


N.11.52 


S.6.71 



10 

Example 152 

Synthesis of 2<arbamoyloxymethyM-(2K»ita^ H-imidazole 
is (Compound 1-152) 

In 20 ml of acetone was dissolved 5.0 g of the imidazole (101a) and 1 .36 g (14.7 mmol) of monochloroacetone, fol- 
lowed by addition of 2.46 g (12.27 mmol) of potassium iodide, and the mixture was stirred at room temperature for 30 
minutes. Then, to the mixture was added 2.04 g (14.8 mmol) of potassium carbonate, and the mixture was stirred with 
20 heating at 50°C for 4 hours and worked up. The reaction mixture was distilled off under reduced pressure, and the res- 
idue was extracted with methylene chloride. The extract was washed with water, dried and the solvent was distilled off. 
The residue was purified by silica gel column chromatography (methylene chloride :ethyi acetate ■ 9:1) to provide 3.1 g 
(yield 54%) of 24)enzytaxymethyl-5-(3,5-dichlorophe (139) as solid. 

25 1 H • NMR(CDCI 3 ) 8 ppm: 1.26(d,J=7.2Hz,6H),3.0-3.2(m,1H), 4.45(S,2H),4.63(s,2H),4.75(s,2H), 
6.80(d,J=2Hz,2H),7.26-7.32(m,5H) 

in 50 ml of methanol was dissolved 3.6 g of the ketone (139), followed by addition of 352 mg (10 mmol) of NaBH 4 
under ice-cooling and stirring, the mixture was stirred at room temperature for 3 hours and worked up. The reaction mix- 
30 ture was distilled off under reduced pressure, the residue was extracted with methylene chloride, washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (methylene chlo- 
ride:ethyl acetate = 9:1) to provide almost quantitatively, 2-benzyloxymethyl-5-(3,5-<jichlorophenylthio)-1-(2-hydroxy- 
propyl)-4-isopropyl-1 H-imidazole (140a) as oil. 

35 1 H NMRJCDCy 6 ppm: 1.40(d i J=3.6Hz,3H) ( 1.22-1.3(m l 6H),2.67 (m,1H),3.0-3.2(m,1H), 

4.61(d,J=1.4Hz,2H),4.64,4.78(ABq.J=12.2H z,29.4Hz,2H), 6.28)d.J=1.2Hz l 2H),7.11(tJ=1.6Hz),7.33-7.36(5H) 

In 55 ml of concentrated hydrochloric acid was dissolved 13.4 g (28.7 mmol) of the alcohol (140a), and after the 
mixture was stirred with heating at 1 10 °C for 2 hours, a saturated aqueous sodium hydrogen carbonate solution was 
40 added to the reaction mixture. The mixture was distilled off under reduced pressure and the residue was extracted with 
ethyl acetate. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by 
silica gel column chromatography (methylene chloride-ethyl acetate = 9:1), the oil was treated with ether and crystal- 
lized to provide 9.1 g (yield 84%) of 5-(3,5-dichlorophen^hio)-2-hydroxym 
imidazole (141a). mp 159-161°C . 

45 

1 H - NMR(CDCI 3 ) 8 ppm: 1. 1 8- 1.24(m,9H), 3.0-3. 2(m,1H), 3.88-4. 00(m,3H), 4.68,4. 78(ABq,J=13.2Hz, 
21.4Hz,2H),6.79(d,J=1.6Hz,2 H), 7.13(t.J=:2Hz.1H) 

In 20 ml of tetrahydrofuran was dissolved 1.13 g (3 mmol) of the diol (141a), followed by addition of 0.43 g (3.6 
so mmol) of chloroacetyl isocyanate under ice-cooling and the mixture was stirred at room temperature for 1 .5 hours. After 
the reaction, to the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, distilled off 
under reduced pressure and the residue was extracted with methylene chloride. The extract was washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (methylene chlo- 
ride:ethyl acetate = 1 :2). From the first eluted fraction, 290 mg (yield 20%) of 2-( N-chIoroacetyl)carbamoy1axymethyl- 1 - 
55 (2-(N<hloroacetyl)cait>amoyloxypro (142b) was obtained as 

powder. As the second eluted fraction, 1 .08 g (yield 59%) of 2-(N-chloroacetyl)carbamoyloxymethyl-5-(3 l 5-dichloroph- 
enylthio)-1-(2-hydroxypropyl)-4-isopropyl-1 H-imidazole (142a) was obtained as oil. 

1 H - NMR(CDCI 3 ) 8 ppm: (142a) 1.20-1.26(m,9H),3.0-3.20(m,1H), 3.8-4.1 (m,3H),4.44(s,2H), 
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5 30.5.47(ABq,J=13.2Hz,34.8Hz,2H), 6.76(d,J=2Hz,2H),7.14(t.J= 3.4Hz,1H)8.43(br,1H) (142b) 1.21- 
1.63(m.9H),3.0-3.2(m,1H),4.1-4.23(m.2H),4.37-4.45(m.3H), 5.37(s,2H),6.77(d.J=2Hz,2H) l 7. 18-71 9(m,1H),a 15- 
8.45(111,11-1), 8.45-8.47(m,1H) 

In 15 ml of water-methanol (1 :15) was dissolved 1 .08 g (2. 18 mmol) of the mono(N-chloroacetyl) compound (142a). 
followed by addition of 50 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To the reac- 
tion mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered through 
Celite under reduced pressure, and the filtrate was distilled off under reduced pressure. The residue was extracted with 
methylene chloride. The extract was washed with water, dried and the solvent was distilled off. The residue was purified 
by silica gel column chromatography (ethyl acetate) to provide 820 mg (yield 90%) of 2-carbamoyloxymethyI-5-(3.5- 
dichlorophenylthio)-1-(2-hydroxypropyO^-isopropyl-1H-imidazole (143a) as powder. 

1 H - NMFKCDCI3) 8 ppm: 1,94-1.27^,9^,3.0-3.2^,1^,3.96(5, 2H),3.9-3.98(m,1H),4.86(br,2H), 
5.2,5.36(ABq,J=13hZ,32Hz,2H), 6.78(d,J=2Hz,2H), 7.12(t,J=2Hz,1H) 



Elementary analysis (C 17 H2iN3Cl20 3 S) 



Calc. (%) 


C48.81 


H,5.16 


N.10.04 


Cl.16.05 


S.7.66 


Found (%) 


C.48.75 


H.5.27 


N, 9.90 


Cl.16.22 


S.7.46 



In 5 ml of water-methanol (1:15) was dissolved 290 mg (0.47 mmol) of the di(N-chloroacetyl) compound (1 42b). fol- 
lowed by addition of 30 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered through Celite 
under reduced pressure, the filtrate was distilled off under reduced pressure. The residue was extracted with methylene 
chloride. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by silica 
gel column chromatography (ethyl acetate:methylene chloride = 2:1) to provide 130 mg (yield 60%) of Compound 1-152. 
mp82°C. 

1 H - NMRfCDCIa) 5ppm: 1.17-1.26^,9^,3.0-3.2^,1^,3.99-4.2 (m,2H),4.68-4.93(br,m,2H),5.28(d.J=3.8Hz,2H), 
3.78(d,J=1.6Hz, 2H),7.13(t,J=1.6Hz,1 H) 



Elementary analysis (C 18 H22N4Cl20 4 S • 0.15H 2 O) 



Calc. (%) 
Found (%) 



C;46.59 


H,4.84 


N.12.07 


S.6.91 


C.46.98 


H,5.05 


N.11.57 


S.6.57 



Example 153 

Synthesis of 5-(3,5-dichlorophenylthio)^^ (Com- 
pound 1-153) 

In 5 ml of tetrahydrofuran was dissolved 464 mg (1 mmol) of the ketone (139). followed by addition dropwise of 134 
mg (1.1 mmol) of methylmagnesium bromide (tetrahydrofuran ;2 ml) under ice-cooling and stirring, and the mixture was 
stirred at room temperature for 30 minutes. To the reaction mixture was added an aqueous solution of ammonium chlo- 
ride, the mixture was distilled off under reduced pressure, and the residue was extracted with ethyl acetate. The extract 
was washed with water, dried and the solvent was distilled off. The residue was purified by silica gel column chroma- 
tography (ethyl acetate:methylene chloride = 1:1) to provide 350 mg (yield 73%) of 2-benzyloxymethyl-5-(3.5-dichlo- 
rophenylthio)-1-(2-hydro^^ (140b) as oil. 
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1 H - NMR(CDCy 5 ppm: 1.12(s,3H),1.24(d,J=6.6Hz,3H),3.0-3.2 (01,11^,4.02(8,1^.4.02(8.2^,4.60(8,2^, 
4.78(s,2H),6.70(d. J=2Hz,2H),7. 1 1 (t.J=2Hz, 1 H) 

In 2 ml of concentrated hydrochloric acid was dissolved 350 mg (0.73 mmol) of the benzyl compound (140b) and 
5 the solution was stirred under heating at 1 10°C for 3 hours. To this reaction mixture was added a saturated aqueous 
solution of NaHC0 3 and the solvent was distilled off under reduced pressure. The residue was extracted with ethyl ace- 
tate and the extract was washed with water and dried. The solvent was then distilled off and the residue was purified by 
silica gel column chromatography (ethyl acetate) to provide 150 mg (yield 53%) of Compound 1-153 as crystals, mp 
181-182 °C. 

10 

1 H - NMR(CDCI 3 ) 8 ppm: 1.1 8-1 .24(m, 12H).3.0-3.2(m,1H),4.04(s, 2H),4.8(s,2H),6.71(d,J=1.6Hz,2H), 
7.12(t,J=1.6Hz,1H) 



15 





Elementary analysis (C27H22N2CI2O2S) 




Calc. (%) 


Q52.44 


H.5.70 


N.7.20 


S.8.23 


Cl.18.21 


20 


Found (%) 


C.52.30 


H.5.74 


N;7.19 


S.8.30 


Cl.18.04 



The following formulation examples are illustrative of the medicinal composition of the present invention. In these 
25 examples, the term "active ingredient" means a pharmaceutical^ acceptable compound according to the present inven- 
tion. 

Formulation Example 1 
30 Preparation of tablets 

The following compositions A, B and C were prepared by wet-granulating the ingredients with a solution of hydrox- 
ypropylcellulose, adding magnesium stearate, and compressing the respective mixtures. 

35 CompQsitiQn A 





mg/tablet 


mg/tablet 


(a) Active ingredient 


200 


50 


(b) Lactose 


260 


5.2 


(c) Hydroxypropylcellulose 


15 


1.8 


(d) Sodium starch glycolate 


20 


2.4 


(e) Magnesium stearate 


5 


0.6 




Total 500 


60 



55 
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mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


200 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose 


15 


(e) Sodium starch glycolate 


20 


(f) Magnesium stearate 


5 




Total 500 



Ckjmpositipn Q 





mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


35 


(c) Starch 


50 


(d) Hydroxypropylcellulose 


12 


(e) Magnesium stearate 


3 




Total 300 



Composition D was prepared by compressing directly the mixed ingredients. 
Composition D 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


150 


(c) Crystalline cellulose 


100 




Total 450 



Controlled release composition E 

The composition was prepared by mixing the following ingredients to be a solution of hydroxypropylcellulose, wet- 
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granulating, adding magnesium stearate, and compressing the respective mixtures. 
Composition E 





mg/tablet 


(a) Active ingredient 


400 


(b) Hydroxypropylcellulose H 


110 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose SL 


24 


(f) Magnesium stearate 


6 




Total 600 



Formulation Example 2 
Preparation of capsules 
Composition A 

This capsule was manufactured by mixing above ingredients, and filling the mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


173 


(c) Sodium starch glycolate 


25 


(d) Magnesium stearate 


2 




Total 400 



Composition B 

This capsule was manufactured by melting macrogol 4000, dispersing the active ingredient in the melt, and filling 
the mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 

(b) Macrogol 4000 


200 
300 




Total 500 
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Composition C 

This capsule was manufactured by dispersing the active ingredient in lecithin and sesame oil and filling the mixture 
in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Lecithin 


100 


(c) Sesame oil 


100 




Total 400 



Composition D (controlled release capsules) 

This controlled release capsule was manufactured by extruding the ingredients (a ~ c) with a suitable extruder, 
molding the extrudate into pellets, and drying them. This dry pelletized product was coated with a release-control film 
and filled in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Microcrystalline cellulose 


125 


(c) Lactose 


120 


(d)Wax 


10 




Total 455 



Formulation Example 3 
Preparation of a syrup 

The active ingredient was dissolved in most part of the purified water together with sodium carboxymethylcellulose, 
followed by addition of sodium benzoate solution, D-sorbitol solution, and perfume. Then, purified water was added to 
make 5 ml and the whole mixture was blended thoroughly, sieved, and homogenized. 



45 


(a) Active ingredient 


0.20 g 




(b) Sucrose 


0.50 g 




(c) D-sorbitol (70% aq. sol.) 


1.00 g 


50 


(d) Sodium carboxymethylcellulose 


0.02 g 




(e) Polysorbate 80 


0.005 g 




(f) Sodium benzoate 


0.005 g 


55 


(g) Perfume 


0.01 g 




(h) Purified water 


To make a total of 5.00 ml 
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Formulation Example 4 



Preparation of suppositories 



Fats and oil basal material was melt at 45°C . The active ingredient was added to this fats and oil basal material 
with mixing to yield a suspension. Filled was 2.0 g of this mixture in a 2 ml-plastic mold and the mold was cooled to room 
temperature to provide suppositories. 





mg/suppository 


(a) Active ingredient 

(b) Fats and oil basal material 


200 
1800 




Total 2000 



Formulation Example 5 
Preparation of granules 

The ingredients were added to hydroxypropylcellulose, the mixture was kneaded, granulated by an extruder-1 
granulator and dried to provide granules. 





mg/1 g of granules 


(a) Active ingredient 


200 


(b) Corn starch 


325 


(c) Calucium carboxymethylcellulose 


50 


(d) Lactose 


350 


(e) Hydroxypropylcellulose 


25 


(f) CARPLEX 


50 




Total 1000 



Test Example 1 

The anti-HIV activity of each of the compounds produced in Examples was assayed by the following procedures. 

(1) Human T cell line MOLT-4 clone 8 persistently infected by HIV (HTLV-IIIB strain) was cultured in an RPMM640 
medium supplemented with 10% fetal calf serum, the culture supernatant was filtered, and the titer of virus was 
determined; the culture supernatant was stored at -80 "C . On the other hand, the test compound was diluted with 
the above culture medium to predetermined concentrations and distributed in 50 jd aliquots into a 96-well microtHer 
plate. Then, a suspension of MT-4 cells was added in 100 aliquots (3.5 x 10 4 cells per well) and then the above 
HlV-contaming supernatant diluted with the above culture medium was added. 50 pi (60 pfu (plaque forming units)) 
per well. 

(2) The plate was incubated in a C0 2 incubator at 37»C for 5 days. Then. 30 nl/well of 3-(4.5-dimethyl thiazol-2-yl)- 
2.5-diphenyltetrazolium bromide (MTT) (5 mg/ml PBS) was added and the incubation was further continued for 1 
hour. The surviving cells reducing MTT yield precipitation of formazan. Therefore. 150 R l portions of the culture 
supernatant were removed from all wells and. instead. 1 50 pi of a solution (10% Triton X-100 and 0 4% (v/v) HCI- 
added isopropyl alcohol) was added. The plate was shaken on a plate mixer to dissolve the formazan The OD of 
formazan was measured with a microreader at 560 nm and 690 nm (reference wavelength) and the result was com- 
pared with that of control. The concentration at which the compound inhibited the cytotoxic effect of the virus by 
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50% was expressed as EC50. The results are shown in Tables 1 and 2. 



Table 1 



0 — 


0. 00006-0.00013 
0. 03 

0. 03-0. 06 
0. 005 
0. 03 

0.06-0.13 

6.3 

1 

1 

0. 5-1 

0.5 

1-10 

0.5 

1-10 

0. 78 

1 i 

0.5 

10 

>cc». 

>100 

100 

10 

>CCto 


]l 


iciiiiii 1 1 1 1 ' 






0.03-0.06 
0.016 
0. 25 
0.01 
0.016 

0. 03-0. 006 

0. 25 
0. 5-1 

0. 002-0.004 
0. 13 
0. 001 
0. 25 
1.6 

0. 13 

0. 5-1 
>CC S0 

0. 13 
0.06 
0. 001 

0. 0005-0.001 


11 








0.016 

0. 004-0. 008 
0.008 

0.003-0. 005 
0.003 

0. 004-0. 008 
0.004 
0. 008 
0.008 

0.0005-0.001 

0.002 

12.5 

0.5- 

0.5 

0.03-0.06 

0.25 

>CC», 

>CCso 

0.016 

0. 13-0. 25 

0.016 

0.25 

0.03 

0.008 


11 






la 

dj a. 


0.004 

0.004-0.008 
0.03 

0. 002-0.004 
0.016-0.03 
0. 005-0.01 
0.06 
0.06 

0.002-0.004 

0.016 

0.006 

0.004-0.008 
0.002 
0. 0005 
6.3 
1-10 
0. 016 
0. 016 
0.07 
0.25 

0.004-0.008 
0. 08-0.016 
0.002 


]i 






» a 


0. 008 
0. 008 
0. 03 
0.016 
0.06 

0. 03-0. 06 
0. 13 
0.016 
0. 008 

0. 25 
50 

0. 06 
0. 03 

0. 005-0.01 
0. 008-0. 016 
0. 005-0. 01 
>CC 50 

0. 004-0. 008 
0. 008 
0. 008 
0. 002 
0. 004 
0. 008 


]i 


1 11 Ti 11 1 1 1 1 1 1 1 1 > < • • • • > ■ ' 
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Table 2 



Compound number 


EC50 fog/mi) 


Compound number 


EC50 (ug/ml) 


1-116 


1.6 


122b 


0.5-1 


103a 


<0.008 


123b 


0.003 


■ MTU 


SU.UUO 


i- 136 


u.oua 


M17 


0.05-0.01 


126a 


0.008 


103b 


0.008 


1-139 


<0.008 


1-118 


0.05-0.01 


128a 


3.1-6.3 


103c 


0.06-0.13 


1-140 


0.03-0.06 


1-119 


0.13-0.25 


126b 


0.008-0.016 


1-120 


0.13 


1-141 


<0.008 


M21 


0.06 


128b 


0.13 


1-122 


0.008 


1-142 


0.016-0.03 


1-123 


0.06 


126c 


0.13 


1-124 


0.25 


1-143 


0.008 


M25 


0.5-1 


128C 


0.25 


1-126 


0.03 


1-144 


0.78 


1-127 


0.016 


130a 




109 


0.008 


1-145 


' - - 


M28 


<0.008 


130b 




112a 


0.008 


1-146 




1-129 


0.06 


130c 


0.5 


112b 


<0.008 


130d 


0.5-1 


1-130 


<0.008 


131c 


<0.008 


116a 


0.004 


1-147 


0.005 


M31 


0.003 


137a 


0.008 


116b 


0.016 


1-148 


0.005-0.01 


1-132 


0.78 


137b 


0.005-0.01 


119a 


<0.008 


1-149 


0.01 


1-133 


0.008 


137c 


0.003-0.005 


118b 


0.25 


1-150 


0.008 


118c 


1 


136d 


0.5 


119b 


<0.008 


136e 


0.5-1 


1-134 


0.0013 


137d 


<0.008 


1-135 ! 


0.016-0.03 


1-151 


0.0006 


1-136 


0.008-0.016 


141a 


0.002-0.004 


122a 


0.13 


1-152 


<0.008 


123a 


0.0006 


1-153 


0.016 


1-137 


0.004-0.008 
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Test Example 2 

The cytotoxicity of each of the compounds produced in Examples was assayed. In place of the HIV-containing 
supernatant (the virus suspension) in (1) in Test Example 1 . 50 ui of the culture medium was added to each well, and 
5 the cytotoxicity was determined in the same manner as that for (2) in Test Example 1 . The concentration at which the 
compound shows the cytotoxicity by 50% was expressed as CC50. The results are shown in Table 3 and 4. 
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1 

" "a 

a =i 


ir> 

0(NJ CM OOO O OOO O O OO 

' — . ,x ~ s: : ^ — . _ * w w O w • » o o 

S^r^^ 000 —^ 0 * oooo^o^o * Sooo 


1 - 

1 -8 
- i 


* I 1 1 1 1 t 1 1 Ill 


» s 


in in in 

tO CM . . 
CM CM OO.CM O O CSJ CM 
f • O O CO * o O — * t 

2 m lrtl0 ' o o «— • in * / oo — i o o — t / to in 

L ^ 55 50 2 ' * O O O CM . . > ? O 7 7 O . CM CM 


1 * 
- I 


to a) 

r"t-t»t»h»t-^t-COO000O0000OC00O00CO00a)QDO)O) 

11 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


e ~ • 

* a 

O 51 


m in mm 
~: ^ mm. in mm .in 

CM O OO^OCMCMCMCM CM CM CM CM CM 

o ~< o ooOo**.-** < > _ ? _ 
10 S ^ -tifiH^inHmm ? in in in in ? mo ?o 

7 o CO t • l l i t . .CO . . , ,P) .hCOCOh 
JSJSl^S* 00 * 00 ^ 0 ^^ » CM CM CM CM . CM ? . . 1 


■g w 

I £ 
- i 


OOOO'HNCO^mCDt^OOOJO'HCMCO^WCD^OOroO-* 

"^•T^mmmmmmmmmmiocDcocococococncocot^t— 
'••iiiiiiiiiiiiiitiTiiii 


o — 

« a 

f 5 \ 

V-> bo 

a =i 


_ _ mmmm lo ^ 

222 2 2^9 CM O CM O CM CM CM 
OOO OOJO I o * o ? > ^ 

*-» — « in in «-< ■— • m ^ m m »-i in — < in o o m m / 
JL * * .tot . J . ? , i .in — < ~h . .co 

OOOCMCMOOOCMOCOCMOmCMOCM . t J CM CM 


- 1 


CMCMCMCMCMCOCOCQCOCOCOCOCOCOCOCO^^Tt^^^SS 
1 * > < t 1 f 1 1 1 1 1 1 1 1 1 I 1 I 1 1 * 1 I 1 


a — 

-i a 


1/5 mm mm 
_ m . m . . . 

fNJ O OCMCMCVJCMOOCMCM 

/ mmo —« m oo^ in * in * — i — i «r 7 

co . • ? , o •— t ? .CO . CO l / CO CO 

. in cm cm t oocmo — * o m cm . cm . o o . . m m m 


is 


■llllllllltllllllllllll. 



142 



EP0 786 455A1 



Table 4 





Compound number 


CC50 (ng/mi) 


Compound number 


CC50 (ng/mi) 


5 


1-116 


25 


122b 


6.3 




103a 


6.3-12.5 


123b 


12.5-25 




104a 


12.5-25 


1-138 


12.5 


10 


1-117 


50 


126a 


6.3 




103b 


50 


1-139 


6.3 




1-118 


12.5-25 


128a 


6.3 




103c 


6.3-12.5 


1-140 


6.3-12.5 


15 


M19 


3.1 


126b 


3.1-6.3 




1-120 


100 


1-141 


25-50 




1-121 


12.5 


128b 


6.3-12.5 


20 


1-122 


6.3-12.5 


1-142 


6.3-12.5 




1-123 


12.5 


126c 


6.3 




1-124 


12.5 


1-143 


12.5 




1-125 


12.5 


128c 


6.3-12.5 


25 


1-126 


12.5-25 


1-144 


6.3-12.5 




1-127 


12.5-25 


130a 






109 


100 


1-145 




30 


1-128 


>100 


130b 






112a 


6.3 


1-146 






1-129 


12.5-25 


130c 


12.5 


35 


112b 


6.3-12.5 


130d 


6.3 


1-130 


6.3-12.5 


131c 


6.3-12.5 




116a 


30.7 


1-147 


50-100 




1-131 


38.8 


137a 


6.3-12.5 


40 


116b 


50 


1-148 


6.3-12.5 




1-132 


12.5-25 


137b 


6.3-12.5 




119a 


12.5 


1-149 


6.3 


45 


1-133 


12.5 


137c 


6.3-12.5 


118b 


12.5-25 


1-150 


6.3-12.5 




118c 


6.3-12.5 


136d 


12.5 




119b 


12.5-25 


136e 


6.3-12.5 


50 


1-134 


12.5-25 


137d 


6.3-12.5 




1-135 


25-50 


1-151 


50-100 




1-136 


12.5 


141a 


12.5-25 


55 


122a 
123a 
1-137 


6.3 

6.3-12.5 
50 


I 1-152 
1-153 


12.5-25 
12.5 
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Test Example 3 

5 The reverse transcriptase activity of each of the compounds synthesized in Examples was assayed by the following 
procedures. 

Using the purified recombinant HIV-1 reverse transcriptase (RT, E.C. 2.7.7.49) obtained by expression in 
tEsoi wiefia 6u», a 96-msii plate assay sysiem was esiabiishad for assaying a iarge number of samples. Tne RT innio- 
itory activity was determined as follows. To 1 1 uJ of a solution of the test inhibitor in water or DMSO was added 100 yd 

w of a reaction mixture (0.1 unit/100 RT, 50 mM Tris-HCI pH 8.3. 150 mM KCI. 10 mM MgCI 2 , 3 mM dithiothreitol, 0.1% 
Nonidet P-40, 10 ug/ml poly(rA) and 10 ugAnl (dT)1 2-18 as template and primer, and 4 uM dTTR 1 uCi/100 nl [^HJdTTP 
as substrate) and the mixture was incubated at 37°C for 1 hour and, then, immediately cooled on ice. Using a cell har- 
vester, the reaction mixture was transferred to a DEAE-f ilter mat (LKB-Pharmacia). Then, using the wash line of the cell 
harvester, the cells were washed twice with 5% Na 2 HP04/H 2 0 and once with water and dried at 95 °C for 15 minutes. 

is Then, 1 0 ml of a scintillator and the filter mat were put in a special bag and the uptake of [ 3 H]dTMP was measured with 
a scintillation counter (LKB 1205 Betaplate). The inhibitory activity was expressed in percent inhibition relative to the 
uptake on water or DMSO control. 

The concentration at which the compound inhibited the reverse transcriptase by 50% was expressed as the IC50 of 
the compound. The results are presented in Tables 5 and 6. 

20 
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Tables 5 
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Tables 6 



Compound number 


RT IC50 Gig/ml) 


Compound number 


RT IC 50 &ig/ml) 


1-116 


>100 


122b 


36.6 


103a 


13.0 


123b 


0.15 


T04ti 


i.5 


i-i38 


1.5 


1-117 


3.8 


126a 


1.21 


103b 


11.3 


1-139 


1.6 


1-118 


0.9 


128a 


53.1 


103c 


26.2 


1-140 


14.3 


1-119 


3.3 


126b 


4.0 


1-120 


49.2 


1-141 


1.8 


1-121 


35.9 


128b 


>100 


1-122 


3.1 


1-142 


12.0 


1-123 


34.8 


126c 


28.4 


1-124 


>100 


1-143 


33.6 


1-125 


>100 


128c 


>100 


1-126 


13.9 


1-144 


>100 


1-127 


6.1 


130a 




109 


2.0 


1-145 




1-128 


2.7 


130b 




112a 


0.96 


1-146 




1-129 


35.8 


130c 


>100 


112b 


2.6 


130d 


>100 


1-130 


1.9 


131c 


0.97 


116a 


1.3 


1-147 


2.0 


1-131 


1.3 


137a 


2.0 


116b 


3.2 


1-148 


0.36 


1-132 


0.65 


137b 


0.37 


119a 


6.2 


1-149 


0.32 


1-133 


33.6 


137c 


0.31 


118b 


>100 


1-150 


0.9 


118C 


>100 


136d 


>100 


119b 


0.62 


136e 


>100 


1-134 


0.69 


137d 


2.6 


1-135 


3.8 


1-151 


2.9 


1-136 


2.0 


141a 


0.57 


122a 


19.0 


1-152 


1.5 


123a 


0.15 


1-153 


10.0 


1-137 


3.3 
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Claims 

1 . An imidazole derivative of the formula (I) or a salt thereof: 



R 1 




Y 



(wherein R 1 represents hydrogen, an alkyl group of 1 to 20 carbon atoms, an alkenyl group of 2 to 7 carbon atoms, 
a cycloalkylalkyi group of 4 to 12 carbon atoms, a haloalkyl group of 1 to 6 carbon atoms, an oxoalkyl group of 1 to 
6 carbon atoms, an aroyialkyl group of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group, a substi- 
tuted or unsubstituted heteroarylalkyl group, a substituted or unsubstituted carbamoyloxyalkyl, carbamoylalkyloxy- 
alkyl, or acyloxyalkyl group, or a branched hydraxyalkyl group; 

R 2 represents an alkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, hydroxyiminomethyl, 
hydrazonomethyl, or a group of the formula -(CH 2 )n-R 4 (where R 4 represents halogen, an alkoxy group, 
hydroxy, cyano, an acyloxy group, an aryloxycarbonyloxy group, an alkoxycarbonyloxy group, carboxy, a sub- 
stituted or unsubstituted carbamoyl group, a substituted or unsubstituted hydroxyalkyloxy group, a substituted 
or unsubstituted benzyloxy group, a substituted or unsubstituted carbamoyloxy or thiocarbamoyloxy group, a 
substituted or unsubstituted amino group, or azido; n represents a whole number of 1 to 3); 
R 3 represents a substituted or unsubstituted alkyl group of 1 to 6 carbon atoms; 
X and Y independently represent hydrogen, an alkyl group of 1 to 3 carbon atoms, halogen, or nitro; ; 
Z represents S, SO, S0 2 or Chy. 

2. The compound according to Claim 1 wherein said imidazole dirivative is a compound of the following formula (I*): 



R 1 




(i 1 ) 



Y 

(wherein R 1 , R 2 , R 3 , X, Y, and 2 are as defined above). 

3. The compound according to Claim 1 wherein R 1 represents an alkyl group of 1 to 6 carbon atoms, a hydroxyalkyl 
group of 1 to 6 carbon atoms, or pyridylmethyl. 

4. The compound according to Claim 1 wherein R 2 represents a group of the formula -(CH^n-R 4 where R 4 represents 
hydroxy a carbamoyloxy. 

5. The compound according to Claim 1 wherein R 3 represents isopropyl. 
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6. The compound according to Claim 1 wherein X and Y respectively represent halogen. 

7. The compound according to Claim 1 wherein Z represents S. 

8. The compound according to Claim 1 wherein said imidazole derivative is 

(A-1) 2-carbamoyloxymethyl-5-@^ 

(A-2) 2-f5-(3.5-dichloroohenvlthio^-d-i?:onron\H-i 

(A-3) 2^rbamoyloxvmethyl-5-(^^ H-imidazole 
(A-4) [5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazoI-2-ylJmethanol 
(A-5) [1 -(2-hydroxypropyl)-5-(3£ 

(A-6) [5-(3,5-dichlorophenylthio)-4-isopropyM -methyl-1 H-imidazol-2-yl]acetonitriIe 

(A-7) [5-(3,5-dichlorophenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-8) [5-(3,5-dichlorophenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-9) 2-[5-(3,5<lichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yQethanol, 

(A-1 0) 242-(carbamoyloxy)ethyl]-5-(3 l 5Klichlorophenylthio-1 -ethyl-4-isopropyl-1 H-imidazole, 

(A-1 1) [5-(3,5<lichlorophenylthioM^^ or 

(A-1 2) 2-carbamoyloxymethyI-5-(3 ( 5-dichlorophenylthio)-1 -(2(1 H)-pyridon.5-yl)methyl-4-isopropyM H-imkJa- 



9. A medicinal composition comprising the compound according to Claim 1 as an active ingredient. 

10. An anti-HIV composition comprising the compound according to Claim 1 as an active ingredient. 
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